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The ilî health occasioned by malnutrition is of aa much im- 
portance to public health as the ill health caused by microbic 
and parasitic disease. A Poor diet may bring in its wake not 
only the well-known deficiency diseases, but also certain dis- 
cases associated with specific organisms, such as tuberculosis 
ani pneumonia. Moreover, there is a growing tendency at 
Present to ascribe much previously mysterious sickness and de- 
bility to dietary deficiency. 

The School of Hygiene and Publie Health of the University 
of the Philippines maintains an urban health demonstration 
unit in the district of Paco, Manila, which carries out an exten- 
sive health-promotion program. Diet being recognized as one 
of the major factors influencing public health, it was suggested 
by Dr. P. I. de Jesus, acting head of the Department of Sani- 
tary Engineering, Industrial Physiology and Chemistry, that 
an appraisal of the nutritive value of the diet of the residents of 
this district be undertaken. 

Herctofore dietary studtes of Manila residents have been 
confined largely to groups of people whose food is supniied by 
certain institutions, like Welfareville (Concepcion, 193 santos 
and Pidlaaan, 1937), or Bilibid Prison (Aron, 1909; Strong and 
Crowell, 1912; Concepcion and Maüalak, 1919; and Santos and 
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Pidlaven, 1933), or by dormitories and restaurants (Concepcion. 
and Samson, 1931; Concepeion, 1026). The selection of food in 
these cases was of necessity subjected to certain restrictions, 
and cannot be considered representative of the population. 

What is considered the best method of determining the diet 
of a people, however, is to observe how much and what kind of 
food is consumed by persons who are free to choose their food 
according to their usual custom. The present report їз con- 
cerned with the fond consumption of 104 Samities of workingmen, 
taken from October, 1936, to March, 1937. The families were 
selected from residents of the district of Paco, Manila. They 
had complete freedom in the selection of food, 

The plan adopted in this study is the so-called inventory sy: 
tem; that is, food records were made for every family. Each 
food record ineluded the weight, as purchased, and the cost of 
the food materials consumed in the three principa! meals of one 
family for one day, as well as age, sex, weight, literacy, oceupa- 
tion, and income of the members of the houschold, the value of 
the house, if owned, and other pertinent data, Messrs. Eugenio 
Nareise and Benigno Reyes, field workers, assisted in the col- 
Jection of these data. 


DATA 

The families averaged six members cach, the smaltest being 
two and the largest, twelve. The average daily income fer one 
family was found to be 1.83 peso: A good majority (67 per 
cent) owned their houses, while the rest (23 por cent) rented 
theirs, Of those who owned their houses, however, only a few 
(4 per cent) actually owned the Jand on which their houses 
were built. The proportion of illiteracy was very smali, being 
only 6 per cent (38 out of 666), Adult males above 14 years 
of age averayed 53 kilograms in weight. The commonest foods 
eaten, besides rice and bread, were basKos (Chanos chanos), 
shrimps, and dalagang bukid (Casio cuning Bloch) among sca. 
foods; and among the fruits апа vegetables, bananas, tamarind, 
tomatoes, and onions, Coffee was а very comm" beverage, and 
Purico, a vegetable fat manufactured from coconut oil, was сх- 
tensively used in cooking. 


NUTRITIVE VALUE OF THE AVERAGE DIET 

In analyzing the nutritive value of the diets of the 104 fami- 
lies, five factors wero considered; namely, total energy, pro. 
teins, fats, carbohydrates, and ash or minerals. These factors 
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жеге evaluated for each food by the item-by-item method, which, 
although a tedious procedure, is preferable to the short-cut 
method devised by Hawley (1929). The tables prepared by 
Santos and Adriana (1929), Santos (1931), Hermano (1932), 
and Adriano (1932) were utilized in the computation, Food 
materials the analyses of which do not appear in these tables 
жеге analyzed, and form the subject of a separate paper (Gu- 
tierrez), In order to facilitate comparison, the results ex- 
pressed in calories and in grams of proteins, fats, carboh; 
drates, and minerals for each family, were reduced to adult 
male units according to Lusk's coefficients (Lusk, 1928). Breast. 
fed babies were excluded. 


LUSK'S COEFFICIENTS 
Aar in Jam. 

0 to 6, bath sexes 

6 to 10, both sexes 

10 to 14, both sexes 

14 4, females 

16 4+, males 


The average cawric intake was found to be 2,107 calories 
(+40.87) (Table 3). The bulk of the calories was furnished 
by fats and carbohydrates which respectively yiclded 15 per 
cent and 73 per cent of the total calories. Proteins furnished 12 
per cent of the total calories (Table 4), a figure well within the 
standard set up by Sherman (1932), who advocates that pro- 
teins should furnish 10 to 15 per cent of the total calories. 

The protein intake averaged 63 (+1.35) grams per adult 
male unit per day, Caleulation of the average protein intake 
рег kilo of body weight gave 1.19 grams. 

It is not sufficient, however, to know the quantity of proteins 
ingested; it is equally important to know the quality of the pro- 
teins, for it is well known that plant proteins are biologically їп- 
ferior to animal proteins. For this purpose the percentage dis- 
tribution of proteins was calculated with the following results: 


Per cent. 
Plant (Rico alone supplicd 38 per cent of the total 
Proteins) 55 
Animat 45 


The figure for rice proteins is low (see Table 7 for compar- 
ison), but this may be explained by the fact that 64 рег cent of 
the houscholds had bread for breakfast. Further analysis to de- 
termine from what group of food materials the bulk of animal 
proteins came, gave the results shown in Table 1, 
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Tasın 1. Percentage distribution of proteina. 


Mele und дану products 
Ment... 


Thus the major portion of the amimal proteins in the diets 
studied was furnished by fish, a small portion by meat, and only 
а negligible part from eggs, milk, and dairy products. The gis- 
tribution is about even between animal and plant sources, which 
is as it should be (Sherman, 1932), and lately the Committee of 
the British Medical Association (1933) recommended that at 
least 50 per cent of the total proteins should come from animal 
sources. 

lt has been observed by various investigators that Filipinos 
subsist mainly om a diet of rice and fish (Roxas, 1922; Santos, 

and Concepeion, 1933). Aron (1909) stated that “the 
ino lives principally on rice and fish, some vegetables and 
fruits, and very seldom cats meat for the reason that it is not 
elways obtainable.” This was not found to be the case in the 
present study, for the urban families had equal access to both 
meat and fish which were sold in about equal abundance in Paco 
market, The choice could not have been influenced by price, 
for Бао, the most common fish in the diets studied, costs on 
an average from 40 ta 50 centavos per kilo, while pork, the most 
common meat eaten, costs only from 20 to 30 centavos per kilo. 
‘These figures were calculated from the current retail market 
prices. Upon inquiry as to the reason for this preference many 
of tho families claimed that they preferred fish because they 
can eat more rica when fish instead of meat is served with the 
meal. Meat they claimed was all right once in a while—on 
Sundays, holidays, and on festive occasions—but for their daily 
meals they much preferred fish. 

The authors were constrained to assess the average mineral 
intake merely from an average of the total zsh in the diets stu- 
died, without attempting to analyze further the principal min. 
erals needed by the body; namely, calcium, phosphorus, and 
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iron, on account of the paucity of data on the analysis of Phil- 
ippine foods for these elements. Thus, while the authors arc 
fully conseious of the importance of evaluating these specific 
minerals, in the absence of complete data the average total min- 
eral intake alone was caleulated, giving a value of 11 +: 0.40 
grams per adult male unit, 

The evaluation of the vitamin contents of the diets is not as 
easy as that of the other nutrionts, since the data on the vitamin 
content of Philippine food materials is purely qualitative. Con- 
sideration of the vitamin factor has perforce been limited to 
a rough estimation of the probable adequacy of the vitamin in- 
take based on the presence of vitamin-rich foods in the diets. 
Only one vitamin was considered in detait; namely, vitamin Bi, 
since this vitamin seems to be the one in which the Filipino diet 
is generally deficient. The authors found 6 manifest cases of 
beriberi, occurring exclusively in mothers, out of 666 individuals 
included in this survey. The occurrence of cases exclusively 
in mothers is very striking. They venture to infer that the i 
take of vitamin B, is just sufficient for the average adult, but 
becomes insufficient when an additional drain, such as occurs in 
pregnancy and lactation, is made on the individual. Cowgill and 
DuBois bear out this statement. DuBois (1924) says, "studios 
of the metabolism during pregnancy indicate that there is indeed 
increase in the basal rate and this is accounted for by the meta- 
bolism of the growing fetus." Cowgill (1934), referring to the 
relation of the metabolic rate to the vitamin requirement, 
states, “this increase in the vitamin B requirement associated 
with the rise in the metabolic rate may explain some of the ob- 
servations reported in the literature.” 

Recently Cowgill (1934) advanced a formula for determi 
ing the vitamin B, requirement of man. The formula 

TAL 0000281 body weight grams 


where VIT, represents the number of milligrams of a given vita- 
min B, concentrate (lot 985 of Yeast Vitamin Powder, Harris) 
required daily by a given individual; and CAL, his daily total 
energy exchange. If wo apply this formula, and caleulate the 
vitamin B; content of the foods eaten by the families included in 
this study with the aid of the tables furnished by Cowgill for 
the vitamin D, index values of foods, the results shown in Table 
2 will be obtained. 
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Tanz 2—Camparison of vitamin enlorie ratios obtained for oll famitice 
ака for familien with beriberi. 
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Table 2 shows an average value of 1.21 for the VIT/CAL ratio 
of the 304 families. This value, according to the prediction 
chart of Cowgill (1924), just suffices for a man weighing 42 kilo-. 
grams, whereas the average weight of the men in the families 
studied is 58 kilograms. It is obvious that most of the diets, as 
judged by the formula, were deficient in vitamin Б, and should 
have permitted beriberi to develop, which in fact they did, for 
beriberi occurred in 6 families out of the 104 studied (6 out of the 
666 individuals, or 9 per 1,000). When the families in which 
beriberi occurred were considered alone, an average VIT/CAL 
ratio of 0.95 was obtained, adequate for a body weight of only 
34 kilograms. The results given here should not, however, be 
construed to mean thut the authors have accepted the validity 
of Cowgill's formula. Rather, they should be taken аз a test of 
its validity, Further tests of the formula are advocated. 

To determine the degree of variability of the five nutrients 
studied, their coefficients of variation were computed (Table 
3). The figures obtained reveal that the energy value and 
the carbohydrate content of the diet with coefficients of 29 per 
cent and 28 per cent, respectively, are the least variable compo- 
nents, while fat consumed in amounts within G6 per cent of the 
mean constitutes the most variable factor. "The latter is largely 
influenced by the use of Purico in the cooking of food, It 
is easy to change the fat content of the diet by increasing or 
decreasing the consumption of this article. Proteins and ash 
with coefficients of 82 per cent and 54 per cent, respectively, 
occupy intermediate positions. 
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COMPARISON OF THE PRESENT RESULTS WITH RESULTS OF OTHER 
STUDIES 


The nutritive valve of the average diet of the adult male is com- 
pared in Tables 4 and 5 with results gathered from other invest- 
igations of family diets. Since the latter were made on rural fa- 
milies, while the present study is concerned with urban families, 
the results of the present study were compared with an average 
of the figures obtained for the rural families, According to the 
figures presented in Table 5 the average diet of the urban fami- 
tics of Paco, Manila, furnishes slightly less energy with less car- 
bohydrates, more fats, end less minerals, but the same amount 
of proteins as the average rural family dict. When subjected 
to statistical test, however, only the difference in fat intake was 
found to be statistically significant. 


тәвил 4- Comparative food intake per kilo body weight and calories from 
proteis 
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Taman and Суд (8). 
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TABLE 5.—Compnrative food intake per adult mate in Philippine rurat 
distriets and in Paco District, Manila. 
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The question naturally arises as to what foods are responsible 
for these variations in nutrients. For this purpose a study was 
made of the percentage distribution of ealories among the va- 
rious food groups. According to the data presented in Table 
6 the rura! family consumed on the average relatively more 
cereal grains (chiefly rice)—a food group rich in carbohy- 
drales—but less meat, fish, eggs, milk, dairy products, sweets, 
and fatty foods than the urban family of l'aco. This difference 
is probably due to the fact that while farm families have access 
to rice often without the necessity of direct expenditure of 
money, the same is not true of the urban families. 


Tama &,—Percentage. distribution of calorico- 
Mest, | ng 
Toc. „| | mx 
КАКСА 


Percent. | Percent, 


Putatan, fio 
Sania Catalin 


It is surprising to note that the consumption of fruits and 
vegetables, foods which can easily be raised on the farms, does 
not figure prominently in the average rural diets. In fact, the 
urban familien of Paco, who are not so advantageously located, 
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used these foods more freely than the rural families, with the 
exception of two groups of farm families, those of Paoay, Ilocos 
Norte Province, and those of Calabanga, Camarines Sur Prov- 
inco. 

As regards the protein intake, while the protein content of. 
these two diets js the same, analysis of the quality of the pro- 
tein ingested at once shows a disparity (Table Т), for while 45 
рег cent, or almost one half of the proteins consumed by the 
urban families of Paco, comes from animal sources, only 33.5 
per cent comes from this source in {he average rural dietary. 
The bulk of the protein in the Haller comes from rice, which 
alone yields 56.6 per cent of the total protein intake. One is 
tempted to infer that the rural families ate more rice, which 
could be readily obtained often at no cost, in response to the need 
for more protein. : 


Tater 7 Compoiotice distribution of proteins. 


Moras and Caindo (1922), 


The diet of the urban families of Paco is most probably richer 
in vitamins on account of the greater proportion of the so-called 
protective foods—truits, vegetables, meat, milk, and cggs. 

On the whole, therefore, the urban families in Paco, Manila, 
consume diets superior to (hose of the rural famili 


CONSUMPTION OF SUGAR 


Оп account of a movement to increase the per capita con- 
sumption of sugar In the Philippines, it was thought timely to 
include some facts about the consumption of this article of food, 
which might be of help in ascertaining the possibilities of in- 
creasing our sugar consumplion. The reported statistics of 
sugar consumption are not а true measure of actual consumption, 
since they represent not really consumption, but distribution. 
A study of the consumption of sugar as it actually enters the 
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diet of the ncople furnishes a figure that approaches more closely 
the actual situation. One such study has been reported by 
Atienza (1933). 

The data presented in Table 8 were gathered not only from 
familios included in the present work, but also from families 
residing in different regions of the Philippines whose diets were 
studied by the junior author of this paper (F. О. S.). Under 
the term sugar various sweetmeats, like bucuyo® and tiratira* 
were included. It appears from Table 8 that the urban families 
of Paco, Manila, with an average per capita daily consumption 
of 18 grams, consumed more sugar than any of the rural families, 
with the exception of those residing in Calauan, Laguna (Alienza, 
1933) who consumed on am average 45 grams per capita daily. 
The percentage of families consuming sugar was nlso lower for 
the rural families, again with the exception of the families 
of Calauan. When all the families ате taken together an aver- 
age per capita daily consumption of 13 grams is obtained. It js 
noteworthy that the Moros of Ramain, Lanao Province, are 
very sparing users of sugar—only one family out of 159 studied 
ineluded sugar in the dict. 


Tague 8-1 
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COST OF DIETARY 

In a dietary study it is not sufficient to determine the nutri- 
tive value of the diet, it is also useful to know how much money 
is apent for food and exactly how it is spent, for the problem of 
food consumption is unquestionably economical as well as nutri- 
tional. To quote Hawley (1932): 


{А sweetmeat made from shredded eoconut and brown sugar, 
^A candy stick manufactured from brown sugar. оо 
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Although welfare is the primary purpose of consumption, yet price is 
the factor which determines to a large extent what we consume, We may 
know that for our best welfare certain commodities are essential, but if 
their prico is prohibitive wo seek to find substitutes or, failing, do without 
them altogether. 

In the families studied the writers found that an average of 
17 centavos (+0.004) per adult male was spent daily for food, 
Only а negligible quantity of foods, furnished either by home 
gardens, home poultries, or by neighbors and visitors, necessi- 
tated no actual expenditure of money. 

The daily food eost per adult male was farther analyzed to 
determine any possible influence of the number of members іл 
the household to this value. Accordingly, the families were 
grouped into those having two, three, four, or more, members, 
and the corresponding average daliy food cost per adult male 
calculated. The resulta are given in Table 9. 


TABLE 9--Relation betuccen daily food cont per adult male and the member 
of members in a household. 


members In a hoaw held 
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Table 9 shows that the average daily food cost per adult male 
unit in families of 2 members was 20 centavos. This amount 
became 19, 18, 17, 16, und 13 in families having three, four, five, 
six, seven, and eight members, respectively. With the exception 
of families having nine, ten, eleven, and twelve members it seems 
that the tendency is for the per capita food expenditures to de- 


crease with an increase in the number of members in the hous 
hold. This relation may have arisen from the fact that со: 
economics were effected in buying and preparing food for larger 
families, or that in larger families there was an increasing need 
of curtailing food expenditures in order to buy other necessit 
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‘The apparent diserenaney in families having nine or more mem- 
bers can probably be explained by their bigger incomes, so that 
the need for cutting down on food expenditures in these families 
is not so great. i 

To determine how the money spent for food was apportioned 
among the different food materials, the foods were divided into 
five groups and the percentages of food costs from these groups 
at various cost levels calculated. The results appear in Table 
10, The proportion spent for cereals (chiefly rice) varied 
from 52,6 per cent at (ће lowest level (below 10 centavos) to 24 
per cent at the highest level (30 centavos or more), and showed 
a regular deerease as cost increased. The tendeney lo spend a 
constantly decreasing proportion of the food money for cereals 
as total food expenditures increase is well recognized in the 
distribution of food money. In the case of meat, fish, and eggs, 
however, the reverse is true; that is, this group of foods in- 
creased in relative value as food costs mounted. No money 
was spent for milk and daíry products at the lowest level of 
food eost, und only a small but fairly uniform amount was spent 
for this group at the higher levels. The Percentage for fruits 
and vegetables showed some irregular tendency to increase as 
costs increased, varying from 8 per cent at the lowest level to 
24 per cent at the highest level, The percentage for sweet and 
fatty foods and food accessories was fairly even throughout the 
yarious cost levels, and averaged 9.9 per cent, When all the 
families are considered, the bulk of the food money (40.7 per 
cent) was spent for meat, fish, and exgs, about a third (22.5 
per cent) for cereals (rice and bread), while the remainder 
was distributed between fruits and vegetables (14.3 per cent), 
sweet and fatty foods und food accessories (9.9 per cent), and 
milk and dairy products (2,6 per cent). 

Comparison of the average Percentage distribution of food 
cost in the dicts studied with the standard advocated by Sherman 
(1932) for a low-cost diet (Table 10) shows that the distribu- 
tion nowhere approaches the Sherman standard except in the 
case of two food groups; namely, fruits and vegetables, and 
sweet and fatty foods and accessories. The proportion of the 
money spent for cereals and meat, fish, and egg is well aboy 
the standard recommended by Sherman, while that for milk 
and dairy products is only about one-fitteenth of the amount that 
Sherman advises should be spent for this group of foods. It ia 
realized, however, that because of differences in price level and 
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TAMLE 10.—Proportion of food money spent far verious food groups at 
di 
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availability of these different food groups between this country 
and the United States the Sherman standard is not strictly ap- 
plicable. For instance, it would be folly to advocate that the 
money allotted to milk and dairy products be increased to ap- 
proach that recommended by Sherman, since in the Philippines 
these food products are expensive and not always readily avait- 
able, 

Tbe weight given to food expenses in the total budget is of 
interest as an index of standard of living (Hawley, 1932). The 
balance remaining after deducting: the food expenses represents 
the amount available for other wants, like clothing, housing, and 
the “higher things” of life, it follows that ап increase in the 
proportion of the budget spent for food is only possible at the 
expense of these other wants, and would, therefore, indicate а 
lower standard of living. 

For this purpose the data collected were analyzed to establish 
the weight given to food expenses in the total budget at various 
levels of daily family income. Since it would be of interest to 
know how much in the way of welfare was rendered by the diets 
at the different levels of income, their nutritive value was also 
calculated. The results are shown in Table 12. 

Table 12 shows that the proportion of the income spent for 
food is clearly related to differences of family income, Star- 
ting from the lowest level of family income (below 1 peso) the 
proportion of the income spent for food decreased from 103 per 
cent, and at the highest level (5 pesos and over) became опу 18 
percent. This tendency to spend a smaller proportion for food 


410 The Philippine Journal of Science им 


тл. 1L—Comparative food intake and cost per adult mate um 
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TABLE 11.—Comparative fond intake, ete—Continued. 
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2. Proportion of the family income spent for food and the corre- 
Tat D inp nutritivo valuo of dicta at diferent levels of income. 
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as the income of the family increases is а phenomenon first 
pointed out by Engel in 1857. It has come to be regarded as one 
of the fundamental laws of consumption and is useful in judging 
and comparing standards of living (Hawley, 1032). If we set 
the poverty line arbitrarily at 50 per cent--IMawley (1932) says 
that “when more than 50 per cent of the income gocs for food 
noi much is left for clothing, housing and the ‘higher things" 
of life"—most families (about 80 per cent) are at, or close to 
this line, while 19 families out of 99, or about 20 per cent, are 
below this line, It is interesting to note that this arbitrary 
poverty line coincides with a family income Jevel of 1 peso 
ža 1.99 pesos. 

With regard to the nutritive value of the diets corresponding 
ty the various levels of family income, one will observe th: 
there is not much difference between them with regard to pro- 
tein, carbohydrate, and caloric content, However, with respect 
to fat and vitamin B, contents (as judged by Cowgill's formula) 
the superiority of the diets consumed by the families earning 
higher daily incomes is xt once manifest. Tho inferiority of 
the diets of the poorer families in fats finds its explanation in the 
fact that fats, especially animal fats, are expensive. They are, 
however, invaluable in the diet as vitamin carriers, especially 
of the fat-soluble vitamins, Cowgill (1934) has also shown that 
york ix a rich source of vitamin Ry. A corresponding increase 
i min B, content of the diets (as judged by Cowgill's for- 


in 
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mula) is manifested аз the level of family income increased. 
This seems to support Aykroid's (1936) statement that "beriberi 
is a poverty disease” 


DAILY FOOD INTAKE OF TWO FAMILIES FOR ONE MONTE 


To dctermine the daily fluctuation of the food intake and cost, 
the dietary of two families was studied for a period of one 
month, including Sundays and holidays. These families were 
selected from the 104 familles íntlüded in the survey. The 
basis of the selection was largely their willingness to eojperate, 
The first family (family A) received a steady income; the 
head of the household, a chauffeur, received & monthly income 
of 40 pesos. The second family (family B), however, had an 
irregular income; tha head of the household, a carromata driver, 
carned 60 to 80 centavos daily, even less at times. The results 
of this study are presented in Table 13. With the exception of 
the mineral intake, which was the sumo in both families, famil 
А who spent more for food seemed to have consumed a superior 
diet, When the differences observed in the protein, fat, car- 
bohydrate, and caloric intake of the two families were subjected 
to statistical test the differences observed botw 
and fat intake were found to be statistically significant, while 
the differences in carbohydrate and caloric intake were not 
found to be statistically significant. Of the nutrients, therefore, 
protein and fats are probably the factors most likely to ba 
affected by the food cost. Thus here is further evidence of the 
intimate relationship existing between income, food cost, and 
nutritive value of food intake, ‘Po determine the degree of var- 
iabitily of the nutrients their coefficients of variation were cal- 
culated (Table 13). Fat intake with coofficients of variation 
of 45 per cent in family A and 77 per cent in family B was the 
most variable factor in the two dicts, a finding which conforms 
to our previous observation (Table 3). In fact, with the cx- 
ception of the protein intake, which constitutes the least variable 
factor in the diet of family B, the degree of variability of the 
nutrients in the diets of families A and B agrecs with that 
found for the 104 familics whose diets were studied for only 
опе day. It would seem, therefore, that the authors were jus- 
tified in taking the results of the study of a day’s dict of a family 
as more or less representative of its daily diel. 

mu: 
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Tama 13—Duily food intake of twa Јанев, 
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SUMMARY 


1. of the food consumption of 104 families residing 
in Paco, Manila, showed an average daily intake per man unit 
of 2107 (240.87) calories, 64 (2:125) grams of proteins, 33 
(4.148) grams of fats, 317 (+7.01) grams of carbohydrates, and 
11 (£0.40) grams of minerals. The bulk of the calories came 
from carbohydrates (88 per cent). Proteins furnished 12 per 
cent of the total calories. Forty-five por cent of the proteins 
came from animal sources, chiefly fish, and only 28 per cent 
from rice alone. Vitamin B, intake was probably at a minimum 
without sufficient margin of safety as measured by Cowgill's 
formula. The most variable factor iu the diet was fats, while 
the east variable were carbohydrates and {otal energy value, 

2. Comparison with the food consumption of rural families 
showed that the diet of the urban families of Paco furnished 
less energy, carbohydrates. and minerals, but more fats and a 
better quality of proteins. When subjected to statistical test 
only the difference in fat intake was found to be statistically 
significant, The rural families consumed more rice, but less 
meat, fish, and eggs, milk and dairy products, and sweet and 
fatty foods. On the whole the urban familics were better fed 
than the rural families, 

3. The daily consumption of sugar per capita was determin- 
ed. An average daily intake of 18 grams yer capita was сол. 
sumed by the families of Paco, a value which is greater than 
amy ot the values obtained for the rural families with the excep- 
tion of those families residing in Calauan, Laguna Province. 

4. The food cost per adult male, which averaged 17 centavos, 
decreased in amount with the increase in household size. The 
Proportion of money spent for cercals decreased at the higher 
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cost. levels, while that spent. for meat, fish, and eggs, and fruits 
and vegetables increased. Very little money was spent for milk 
and dairy products, while a fairly constant amount was spent 
for sweet and fatty fonds at the different levels of food costs. 

5. A study of the weight of food in the total income revealed 
that the proportion of the income spent for food is definitely 
related ta differences of family income. Approximately 80 per 
cent of the familles spent about $0 per cent of their income 
for food. The superiority of the diets consumed by the families 
earning higher daily incomes is also shown. 

6. A study of two families for one month revealed a close 
relationship between income, food costs, and nutritive value of 
the diet. 
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"ТО HAVE’ AND ‘TO BE’ IN ILOKO 


By MORICE VANDVEREERGN 
Belgian Missionary, Sabangan, Mountain Province, Luzon 


The English concepts ‘to have’ and ‘to be’ have their equiv- 
alent in Поко in two entirely different concepts: 

(а) To be as a locative, and (b) “То be’ without any notion 
of place. 

‘The first is represented in Поко by the term addd in affirmative 
sentences, and by the term e:wém in negative sentences. ‘The 
second is included in the predicate in afürmative sentences, and 
in the adverb of negation in negative sentences. 

(e) The first translates in the following various ways: 

1. The English auxiliary ‘to be,’ including the notion of place, 
and the English expression ‘there is’ Examples: 


elli dilêy His bere. 

тйл idióy it ls not there, 

addi á Chere is а dog, there are dogs. 

awn ti ріва there is no cat, there are no cats 
2. The English auxiliary ‘to have.’ Examples: 

addé ások I have a dog (literally: there is a 

dog of mine). 
awin ti pisei £ have no cat literally: there in no 


cat of minc). 


(b) The second translates the English auxiliary ‘to be,’ with- 
out any notion of place. Examples: 


nagirit ti dso tho dog is black, 
dakkel Н pisa the eat fs big 

sein a puráw tì den tho dog is not white, 
байл a мей ti paa the cat is not small, 


We shall now explain these construetions more in de! 
"ADDA" AND "AWAN" 
1. REPRESENTING “TO BE” 
The English concepts Чо be somewhere, ‘there is,’ "there was,’ 
and ‘not to be somewhere, ‘there is uot,’ ‘there was not, are 
rendered into Локо by addé and quán, respectively. 


P 
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As a general rule, addá and awán precede the subject. 
A. Addá: И 
а. When the subject is indefinite, it follews the term adda 
immediately. Examples: 
there is a dog, there are dogs. 
there is wine. 
there js a man, there are men. 
there is water, 
(here із a small one, there are small 


addi кай! there is n strong ont. 

4284 dui there sre two. 

addi ogsipad. somebody жытта some people 
sweep (there is, there are who 
sweep). 

addi agayét somebody calls, some people call. 

uddá тоа somebody is willing, some are will- 
ing, 

adda тту somebody came, some people came- 

dd awån зоте аге absent, somubody is ab- 


sent, some аге not there, 


b. When the subject is definite, the nominative of the article 
is placed between adda and the subject; however, when the sub- 
ject is a personal pronoun or includes a demonstrative, no article 
js used, except ni which may occur before demonstrative pro- 
rouns. Example: 


nddé ti dso the dog is there. 
adda ti árak the wine is there, 
add ti táo the man ія there. 
“айа ti аю my dog is there. 

nad dagui dso the dops are there, 
dda, dagits baly the houses ure there, 
vdd dagitt rig nne your plates ure there. 
«414 ni Luis Lewis is there, 

пайа xi uhtegko my uncle js there, 


addi Фа dma ken ina 


my father and пе; ther are there. 
4444 da Ara sand ks 


Ann and her husband are there. 


arist ti bagnít the small one is there. 
«404 ti nuriye the strong one is there. 
«48а dagiti dui the two are there, 


444 ti agsigad. 
dd dagiti ngayáb 
ond dagiti maydt 
adda ti immáy 

addA dagitt awn tûy 


the one who sweeps is there. 

thosa who calt are there. 

those who ате willing are there. 

the one who came is there. 

those who were absent just now are 
there. 
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«йа thoro you are. 
addi kam we are here, here we are, 
«dia be, she, it is there. 

add deytíy îja iso this dog is here, 

«488 daydi kaitogóñğko that hst of mine is there- 
oddá dagiti médias those stockings are there. 
4444 ni daytáy this one is there. 

nddå wi daydiáy that one in there. 


B. Awdn: 

п, When the subject is indefinite, aan is followed by the 
ligature tè, except in a few cases which have to be learned by 
use. Examples: 


паба ti бо there is no dog, there are то dogs 
awn ti irat there is no wine. 
ашан ti táo there is no man, there are no men. 
win të danúm thero is no wate 
adn ti bassit thero is no small one, there ate to 
small ones. 
avón ti хайде there is no strong one. 
ti dud there are no two. 
awdn t ugsögad nobody sweeps dliteraliy: there is 
g nobody who sweeps). 
awan Ki срауЧ! nobody calls. 
aván ti mayit nobody is witling, 
«йа ti immáy nobody came, 
prr they are all there (literally: thee 
is nobody whe is not there) 
awd лађа there are no others, there is nothing 
else. 


b. When the subject is definite, the nominative of the article 
is used in the same way and with the same restrictions zs stated 
under addé; however, when the subject requires the article ti 
in the singular, the use of one of the forms of the demonstra- 
tives or articles dayfäy or daydi, or the construction of special 


rule 1, is necessary in order to distinguish the definite form from 
the indefinite. Examples: 

quedo di dso that dog is not there. 

tede tay árak that wine is not there. 

ашбл toy táo that man i$ not there, 

омёп di ások that dog of mine is net there. 


the dogs ате not there. 
the houses are not there, 
your plates are not there. 
Lewis is not there. 


«кёз ni ulitégko my uncle is not there, 
awan da бта ken tna * my father and my mother are not 
there. 
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Ann and hor husbond are not there. 


течат that small one i$ not there. 


min tay балай 


awan di naingel that strong one is mot there, 

awin dagiti dud the twa аге not ther 

алол dagiti agayáb those who call are not there. 

ude dagiti mayat ihoso who are willing are not there- 

avin (ау бтлу that one who came із not there. 

win dagiti owän ita those who wera absent just now are 
mot there, 

амба эге you not there? 

me wo wore not thore. 

uwin he, she, it is not there. 

ain daytóy Ma dso this dog wus not thet 

ewin дар Kollagräko that hat of mine is not there. 

«йн dugidi midias these stockings are not therc. 

awin ni dat this өпе was not there. 

dn эн deydiay tht опе Is mot there, 


Мото 1—When the name of the place is expressed and? 1. The 
subjett is indefinite, the Intcr always preecden the former; 2. The sub- 
ject is definite: a. If it js а personal pronoun, either expressed «m 
understood, it is always joined to лёй and arn immediately. b. 14 it 
im not m personal pronoun, it is ordinarily followed (A), sometimes 
precfed (B) hy tho nama of the place, according to the context 
when the name of the place is a personal pronoun, however, or nn 
adverb of place, it mure often precedes the definite subject (C). 

Te avoid equivocations, it is often more correct to use the con- 
struction of spacial rule 1, especially when the nume of the place has 


to pele the definite subject, and ix neither a personal pronoun ner 

am adverb of place. Examples: 

1. addå den йу batay there is а dog in the house, there are 

И dogs in the house. 

nd тай! i burndy there is a голд one in the jar, 

addi уйа ditas thore is a cat here, there ‘arc cats 
here. 

ads о iiy there iv а man there, there are mon 
there, 


cddá mayit ididy dûya there is one in the cast who is will- 
ing, there are rome in the cast 
who ara willing. 

somebody calls there, some people 
eall there. ae 

there is а small one on the table, 
there are small onca on the ta- 
Me. 

there is a dog with me, there are 
dogs with me. 

there is water with him, 

there is no dog in the house, no 
dogs are ih the house, 


udi agey&b 


2008 bussit #1 ерд ti lami 


adda dso кок: 


«44 danim Кетиб 
«лой ti бло шу baldy 


u. 


awán ti reel i burndy 
adn ti уйт ditóy 


awdn ti to ididy 


awûn ei mayát ididy dya 

awin ti agayáb diti 

awin ti Basalt E rabdw i la- 
misian 

awin ti dao kanidk 

aud» ti danúm kenkuóna 

2. а. uddéak айбу 

addéka йу baldy 

addi ididy baldy ti dto 

addákami iti unég 

aldida ididy baláy deyiti 
máy idi kalmár 


dagiti immäy idi tatmîn ad 
dada idiáy baláy 

adiá ididy Бабу 
дата» 


immáy idi 


ti immöy 48 Kalman addá iiy 
зову 

ewinak Ашу idi katmán 

awinkat ta 

азба ddiäy baldy 4i Geo 

urbem iti unég 

awduda iiy tatiy барі im 
andy idi айыт 


dugiti immäy idi Кейтйп awán- 
da dii batty 
i» idy Бабу ti гыту idi 
Kaban 


14 imméy idi Катан avin 
ишу baty 
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there ia no strong one in the ја 

mo eat is here, there are no cate 
here, 

there аге no men there, nobedy is 
there. 

nobody in the cast is willing. 

nobody calis therc. 

there is по small one өп the table, 
mo small ones erc on the table, 

there is no dog with me. 

there ix ro water with him. 

lam here. 

you were in (he house. 

it is in the kennel, 

wo are inside, 

they are in the house af those who 
came yesterday (this sentence 
might also mean: tbose who came 
yesterday аге in the house; te 
avoid amy equivocation, it will bu 
better to use the construction of 
special rule 1 for the latter mean- 
ing). 

those who came yesterday are in 
the house. 

he is in the house of the one who 
came yesterdey (or, the one who 
came yesterday is in the House, 
which should rather bo translated 
эз in the nert example). 

the onc who came yesterday in in 
the house. 

1 жаз uot there yesterday. 

are you not there? 

it is not in tho kennel, 

wo were not inside, 

they are not in the house of those 
who como yesterday (See cumple 
with addé), 

those who came yesterday вте mot 
in the house. 

he is net in the house of the oao 
who esme yesterday (See example 
with addá). 

the one who came yesterday 
in the house, 


4да ti аво ididy айу (A) 

U міфе iti hurndy (A) 

TT 
minu dA) 

add is Juán doydi алй (B) 

ddd Mi diye fi epit (BY 


ti moyát adda idiäy däya (Spe- 
sia] тше) 
addi ti moyet idiáy daye (no 


name of place) 


dûya айай (Spe- 


adda ti immaiy аву bali (no 
mame of place) 


iat rule) 

ti inno adda аз boldy (Spe- 
cial rule) 

awin täy daa dy balay (А) 

auda táy тай iti eraty 


My lêy adda (Spo- 


o 

анн ty haesit iti тадан ti a- 
жїмал (А) 

wan ken Juán daydi ise (B) 


ena. іу dêyna (Ёэлиу (В) 


H mayit анін # 
siat role) 

амйн tay mayát idiáy dûya (no 
mame of place) 


в dó (лее 


ti mayst 
ia) rule) 

and toy iwmdy ddidy Бау (no 
name of place) 

ti immáy idiiy baliy анан 
(Special гше} 

if immáy eran Абу baly 
(Special role} 


dûye ewán (Spo- 
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the dog is in tho house. 
the strong une is in the jar. 
the small onc is «n the table. 


that dor is with John- 

the ane who is willinge is in the cast. 
(this «entente ix more or Jess am- 
Viruous, as at miht alse mean: 
һе os at the vast of the ane who 
willing; therefore the next Kene 
tence js better). 

rhe one wha is willing is in thr vast. 


the one in tir wast who ie willing is 
there (this sentenee is ambiguous, 
as it may also mean: the one Who 
is willing is in (һе vast; therefore 
the next sentenre i» better). 

the one in tbe cast who ix willing js 
there. 

the оле who came to the house is 
there (or, the опе who came is in 
the house; sen- 
tener), 

the ome who came to the kouse is 
there. 

the one who came is in the house. 


an ambiguous 


that dog is not in the house. 
that streng oue ia wor in the jar. 


that small onc is not on the table, 


that dug is not with John, 

the one who бу seillinz ix not in the 
vast (See example with addá). 

the ome who in willing is not in the 
vast. 

the 
m 

the one in the cast who За wil 
то there, 

the one who eame to the house is not 
thore (See example with adda). 

the one who came to the house is not 
there. 

the one who came is not in the house, 


in the cast who ix willing 
there (See example with 


ng ia 
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adds ditiy ti püs (stress on the cat is here, 
the place) or addá ti pisa di- 
tóy (stress on the cat) (C) 
addi ditd tay inhagawi (C) what we told you is there, 
addi tay Änhugämt Чаң means: what we told you there is (hore). 
addé kanidk ti úso (stress on the do is wich me. 
kenik) or addé ti dio ka- 
nid (stress on the dog) (C) 
adda korkndnn dapiti libro or the books are with him, 
addi dagiti libre Leubudna. 


(e 
adda kenká ti indlami (C) what we took ia with you. 
addi ri inälomi kerkê means: what we took from you is there. 
avên ditóy t pina (Су the cai is not here. 
dar Hi pisa ditoy means: there is no cat here (indefinite) 
awin dit tay irbugdmi (C) what we told you is net there. 
arán tay inbagémi dini means: What we told you there is not (here). 
акёп kanik ti úse (C) the дол i$ not with me. 
axên tì den kanik осада: there is no фор with me (indefinite). 


mwin kenkudne degiti libro the books are aot with him, 
{stress on kembim) or 
ends dugi libro kern 
{stress on the hooks) (С) 
awin enki Hi indlami (C) what we took із nat with you. 
men ti оті Lenhd means: we took nothing from you or what 
we took from you is not these, 


SPECIAL RULES 
1. а, Sometimes the definite subject precedes everything, in 
which сазе it is used as an apposition, and it has to be repeated 
in the rest of the sentence, either by itself or by a personal pro- 
noun. This construction is generally allowed, and sometimes 
jt is more elegant; besides, the subject is obviously more em- 
phasized. Only daily practice can teach the student when it 
should be used or when it is convenient to use it. Examples: 


ti dao айа the dog, he is there. 
dagiti Байду addéda the houses, they are there. 

side addúak ditig T, f am here. 

айя adhika (йу batdy you, you are in the house, 

ti фео addi didy аду the dog, he is in the house. 

ti бло addà kumik the dog, he is with me. 

ti pira oddá ditöy the cat, she is there. 

Чай! balég awände the houses, they are not there, 

ti inálami adr kenkd what we took is not with yeu. 
dagiti Köro auända kenkuäne the books, they are not with him. 


b. This construction has to be used with edn, when the 
subject is a singular which requires the definite article ti (A), 
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and in some other cases, with either addá or aw 
m has another meaning or is at least ambi- 


regular constructio 
guous (B). Examples: 


ti do awán (A) 

H táo awê 

ti immdy алобт 

ti naliet awin 

ti dnok awd 

ti баши awin 

ti deo awén ididy baláy 

ti жий! awin iti burmay 

4 Вози andn iti rubdw ti ian 

en 

immäy adda ididy Бау (В) 

dei imndy idi Каблан addida 
бау бабу 
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п, when the 


the dog, he ia not there. 
the man, he is not there. 
the one who came, ho in nok there. 
the strong one, it is not there. 

my dog, he is not there. 

the small one, it is not there. 

the dog, he is not in the house, 

the strong опо, it is not in the jar. 
tho small one, it is not on the table. 


the one who came, ho is in the house. 
those who came yesterday, they are 
in the house. 


. If special omphasis has to be placed on the subject, it may 


precede everything; in this case it has to be followed by the 


ligature ti Examples: 
аво ti addó 


ti dso ti addó 
dagiti baléy tì айда 
Ча Ana ti 0004 


sidk Н alld анду 

ti Bro ti adda ididy balay 

ti pina ti addé калік 

Чази: immäy idi kebwén ti adds 
залу ооу 

ti 4АЕЫЙ ti одай у 

dao ti акен 


ti dso ti adn 
ti тоду H awón 


ti bossit ti auxi. 

ti indlami ti awän kenká 
dagiti libro t азот kenkuána 
ti mayát ti awên ididy dáya 


di mayde у diya ti awan 


в dog ix what is there (or, dogs are 
what ате there). 

the dog is what is there. 

the houses are what are there. 

Ann and her busband are those whe 
are there, 

lam the ou: who is here. 

the dog js what is in the house. 

the cat is what is with me. 

these who came yesterday ure those 
who are in the house, 

the large one in what is ther 

а dog is what is net there (or, dogs 
aro what are not there). 

the dog is what is not there. 

the one who came is the onc who in 
not there, 

the small one is tho ome who ia mot 
there. 

what we took is what is not with 
you. 

the looks аге what are not with 

the one who [s willing is tho one 
Who is not im the cast. 

the one in the east who is willing ia 
the onc who is not there, 
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2. REPRESENTING “TO HAVE" 


The English concepts ‘to have’ and ‘not to have’ are rendered 

into Похо by cddd and awdn, respectively. As а general rule, 
addá snd awán precede the Поко term which translates the 
English subject. 

А. Addi: 

«. When the Hoko subject (corresponding to the English ob- 
ject) is indefinite, it finds its place between addá and the Поко 
term which translates the English subject; no article is used 
hetween add and the loko subject. When the Iloko subject 
is a substantive without possessive or genitive, the Iloko term 
which translates the English subject is either in the genitive 
cor in the oblique (examples 1 to 7) ; otherwise, it is in the ob- 
lique (examples 8 to 16) ; when the Iloko term which translates 
the English subject is a personal pronoun, the genitive is of 
better standing than the oblique (examples 1 to 4); in othor 
cases, tho contrary is true (examples 5 to Т). (See note 2.) 
Examples: 

1, 2045 útok or addd dso kanläk I have a dog (literally; There із a 
dog of mine, ог: There is a dog 
with me). 

2. addé бокко or addd árak ka- I have wine. 

э: 

3. addd damimmo or addá danim you have water, 

kenká 

4. а444 boláymi or addá baláy ka. we have a house. 

бамі 

5. addd epáy itf kosinéro or addá the cook has fre. 

epüy ti korinéro. 

6. addi andico ken Juán от addá John has a pipe (or, pipes). 

guáko ni Juán 

T. addá kobiyo ken gayyimko or my friend has a horso (or, horses). 

addé kabáya wi gayyeisko 


8. addá sudkok kenkuána. he has a pipe (or, pipes) of mine, 
9. oddá dsomi Radakuida they havo a dog (or, dogs) of ours. 

10. add habdyo mi Juán алй р havo one (or, ome) of Joba's 
horses. 

11. addé dud kaddkami we base two. 

12. add пее kadakudda they have а strong one. 

13. add talld ken Ana Ann has three. 

14. addd Вааай itd atlawé the carponter has a small one (or, 
‘small ones), 

16. «444 kadákami we have some. 


16. 0404 ken gayyémmi our friend has tome. 
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2. Daily practice must teach the student when to vae the ge- 
QAUM Dn pin ment peach e a maen Pd sen 
panied by a possessive or п genitive. It may be said, in general, that 
Ene should use the genitive, whenever one wants to indicate reat 
ownership or customary existence with the person or thing that has 
the object in question, while one should use the oblique when indicating: 
simple existence for the time being. For example: I have a dor, my 
own dog: addé daok; there ін rice in the box where it is kept usually: 
addi haydana, it (the box) has rice, contains rice, there is rice in it; 
a rice field is covered with rice: adda pégayra, it (the field) has 
there is rice on it. But: I have a dog that came to me, not my own 
dog: айай дао kowidh; there is rice on the table, white it should be 
im the box: add bugds kenkudma, it (the table) has rice, there ix 
rice on it; there is rice scattered over the ground: addi pigay ken- 
Лаба, it (the ground) has rice, there is rice on it. 

‘This distinction can only be made, of course, when both constructions 
are allowed; to say: be has, he is the owner of a small onc, one has 
to say: addá bassit kenkuänn, because едда bassitna would be gram- 
matically wrong. 

Tt should further be noted, and Unis may be seen at first sight if 
спе looks at the examples which have beca given already und which 
will be given by and by, that this construction with the oblique is Iden- 
teal with that given Under paragraph 1 (note 1), when the name of 
the place is expressed: uddi dao Кезш, there is a doy with me, I have 
а dog, This confirms our statement about the Toko concept addi, 
namely: that it represents Чә bc us a locative, and хо represents 
indifferently both the English "to be somewhere, there in, there are” 
and the English “to have.” 


b. When the Iloko subject (corresponding to the English ob- 
ject) is definite, it finds its place mostly after addi (examples 
6 to 7, 12), except when the Ioko term whieh translates the 
English subject is a personal pronoun, in whieh case the Iloko 
subject finds its place generally at the rear (examples 1 and 2, 
9 and 10, 18 and 14); however, much depends on the context. 
The nominative of the definite article precedes the Iloko subject 
{examples 1 to В) ; however, when the Moko subject contains a 
demonstrative, no article is used (examples 9 to 12), 
which may occur before demonstrative pronouns (ex: 
and 14). Tho Iloko term which translates the Engli 
is always in the oblique. Examples: 

1. adıld kaniAk ti dao U have the dog. 

2. одай алай dagitt бөө T have the dogs, 


3. oddá жат& ti árak or addd ti Y have the wise 
drat kunidk 

4. 9404 henkd dagiti baléy (stress you have the hou 
on Кета) or addé dagiti ba- ee Mene. 
Му kerkê (stress ол dapitt 
[o 


except ni, 
amples 12 
sh subject 


6. айд ken Jui ti sudkok or addá 
ti suókok ken Juán 
6. addé ti damiim iti ragélad 


T, adda dagiti аво kadagiti gay- 
yem 

8. addá ti kaltogóřýko ken wlitégko 
or addi ken ulitóglo ti kolto- 


3 

9, addá kaniók daydi dso 

adda kanidk: daydi kinonám 

oddá dugitöy ken ёта от адай 
ken ёта dagitéy 

adds daytidy Fe dso káda Lule 
яра agasiwa 

13. add Калій wi daptóy 

M. oddd kenkudna ni daydi 


В. Awdn: 
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John has my pipe. 

the one who made the fence has the 
ihe lends have the dogs 

my vnete has my hat. 

I have that dog. 

1 bave what уой said, 

my father has these ones, 

Lowis and his wife have that dog. 


I have this one, 
he has that one, 


в. When the Поко subject is indefinite, arán is followed by 
ihe ligature ti (A), except when the Поко subject is not ex- 
pressed (В), and in a few other cases which have to be learned 


by use (С) 
under а. Examples: 


1. айл ti ások or авойи fi dso ka- 
iik (А) 
2. aufn ti ärekko or aude ti árak 
kaniák 
3. awón t danimmo or акп ti 
danim kenká 


А. ann ti Баул or axdn ti ba- 
18у kadáka mi 
5. audn ti apúy iti kosínėro or 
awn ti apúy ti kosinero 
6, аёл ti suako ken Juda or aiin 
ti sudko wi Jván. 
Т. aude ti kabdyo ken gayyémko 
or wdn ti kabdyo vi gappem- 
. 
8. вап ti du kadakami 
9. axûr ti naet hadakudde 
10, awän tì talló ken Ana 
11. азоби ti bassit di allawigi 
12. айн ti ruákok kenkuána 
15, ашат ti боті kadakıdda. 
14, amdn ti haböyo xi Juán kanidk 
15. avón kodékami (B) 
16. амн ken gayyémni 
кал sabali kanê (C) 


For the rest, it follows the same rule as addd, 


1 have no dor (or, dogs). 

T have no wine. 

you have no water. 

we have no hause (or, houses). 
the соок has no fire. 

John bus no pipe (or, pipes). 


my friend has no horse (or, horses). 


we have to two. 

thoy have no strong obe. 
Ann has no th 
the carponter has no small one. 
he has none of my pipes. 

they have none of our dogs. 

I have none of John's horses, 

We have none. 

our friend has none. 

1 have no other ones. 
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азон tuitppdina 
oxin pilana 
b. When the Шохо subject із definite, aun. follows the same 
rule as oddá under b; however, when the Поко subject requires 
the article ti, in the singular, and has no other means of distinc- 
tion from the indefinite, the use of one of the forms of the de- 
monstratives or articles deytáy or daydi, or the construction of 
special rule 1 is necessary, in order to distinguish the definite 


it has по end. 
ho has no equal. 


form from the indefinite. 
. axdn di dan kaniäk 
avdn Ват; dogitf dro 
un haniäk H dva (stress on 
Banik) or atin di árak ka- 
miák (stress on tho wine) 
4. awdn keská dagiti Бау er 
awin dagitf baldy kenká 
5 aman ken Juin ti suékok or 
ewan tay suükok hen Juin 
cun ti sudäok ken Juán 
жез: 


û. айл (ау damin itl vagátad. 


T. ама dayiti deo kadagiti gay- 


ko or awén kem ulitégko ti 
p 

10. амл kanidk daydi kinorim 

1L awan dagitöy kon ёта or awán 
Ken бта dapitóy 

12. сюй» daydiiy jo áw ибаа 
Luis a ayasiwa 

14. adr kenkuána mi daydiäy 


Examples: 


I have not that dog. 
I have not the dogs. 
I have mot the wine. 


you have not the houses. 

John has not my pipe. 

John has none of my pipes (indo- 
бї). 

the one who made the fenco has 
mot that water. 


the friends bave not tho dogs. 


my uncle has not that hat of mine. 


1 have not what you said. 
my father has not these. 


Jawis and his wife have mot that 
dog. 
һе bas not that one, 


SPECIAL RULES 


here. Examples: 

ti боо айда kanidk 

dagiti baldy addáda кемди. 

ti audtok audi ken Juin 

1 dso owán kanidk 

dagiti éso awdnda kadagiti gayyém. 
H kollogöwiko ewan kem ulitégko 
dagitéy awinda ken áma 


1. 2. The construction of special rule 1 is generaliy allowed 


the dog, 1 have him. 

the bouscs, you have thom. 
my pipe, Jobn has 
tho dog, I have him not. 

the dogs, the friends have them rot. 
my hat, my uncle Mas it not, 

these, my father has them mot. 


b. This construction has to be used with азба, when tbe 
Joko subject is a singular which requires the definite article 
ti. and has no other means of distinction from the indefinite 


í 
| 
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(А) ; it must also be-used in some other cases with either addá 
or awdn, when the regular construction has another meaning 
or is at least ambiguous (B). Examples: 


ti danim awån iti nogdtad (A) tke water, the one who made the 
с bas it mot. 
ti indlada adda dt kozinéro (D) what they took, the cook has it 
addd ti inilada iti kosinéro might mean: what they took from 
the cook {з there. 
addá ЧН kotinéro ti одо might mean: tho cook of the one 


they took has it. 
fi pinatéyda awón kadagiti ubbfR what they killed, the childten have 
(в) it mot. 
awän H pinatdyda kadagiti пыр might m. 


they killed note of the. 


ha children of the one 
have it pat, 


awin kadagiti wbbiSp ti pimatdyda might moa 
they kil 
2. The construction of special rule 2 is allowed bere: 
а. When special stress has io be laid on the Iloko subject, 
in which case it has to be followed by tho ligature fi, Examples: 
dao ti addd karit а dog (or, dogs) is what I have, 


ti dto ti addà Камак the dog is what I have, 
dagiti Бабу ti oddá kenkê the houses are what yau have. 
ti auitok ti addi ken Juan my pipe is what John has. 
о ti ейл аяй а deg (or, dogs) is what I have not. 
i ára ti awn kaniék the dog із what I have not. 


ti hallogöfüke ti анёл ken wtitég. my hat is what my uncle has mot. 
ko 


dagitéy ti awán ken áma these ara what my father has not, 

ti danäm ti азба iti nagälad the water is what the onc who made 
the fence kas not. 

ti indlada H adn iti karinero what Uhey took is what (he cook has 


mets 
ti pimatáyda ti awin kada, wb. what thoy killed is what the chil- 

p dren have not, 

b. When special stress has to be laid on the Ioko term which 
translates the English subject, provided that the Iloko subject be 
indefinite; in this case the possessive of the $d person singular 
is joined to the Поко subject, while the Поко term which trans- 
lates the English subject is in the nominative and is followed by 
the ligature fi. The ligature ti, which should follow азов, is 
generally omitted in order to avoid the repetition of the same 
ligature in one short sentence, Examples: 


siik ti addd бота lam the опе who has a dog (or, 
dogs). 

siká ti addé аула Sow are the one who has a house 
for, houses). 


uei 
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the friends are those who have а 
pipe (or, pipes). 
I am the ont who has no dor (or, 


dagiti gaygéw ti adds sudkone 


абве ti owdn (sona. 


dogs). 
mi ditégho ti aude ballogósjua my unele is the one who has no hat 
(or, hate). 
ti nagitod ti awin бимйтла the one who made the fence is the 
one who has no water. 
ti kovindre tè awn indian. the cook is the one who took noth- 
ing. 
dagiti bbi ti awän pinatiyda the children are those who killed 
nothing, 
dakayó ti awón ánusna you are those who have no patienee. 
isida H ewan dsona they are those who have no dog (ot, 
dogs). 
SYNOPSIS 
APPRSATIVE 
Indefinite 
тов то наук 
addá éso; there is a dog. adda ások: 1 have в dog. 
or 
adit ása kaniák, etc. 
Definite 
«484 ti deo: the dog is there, elo. adda kanik ti dan: 1 Lave the dog, 
ete, 
NEGATIVE 
Indefinite 
adds блог (here is a dog. awdn ti daok: I have no dog. 
wén ti dto kanlik, etc. 
Definite 
udn di dso: the deg is mot there, awda kaniäk fi áno: I ha 
, amd kanidk fi deo: I have not the 
en. dog, vte, 
SPECIAL RULE 1 
AFFIRMATIVE 
Ai аю айй: the dog, be is there, di den uddd kanidk: the dog, I have 
- him, ete, 
NEGATIVE 


ti dro adn; the dog, be is net there, fi dao акаң kan 
к. 


the dog, 1 have 
him not, ete. Hi 
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SPECIAL RULE 2 


APFRMATIVB 
dao ti addá: а dog is what is there, dro fi addi kaniák: m dog ja what Û 
E» have, etc. 


ёх ti addi dsona: I am the one 
whe has a dog, ete. 


NPCATIVE 


dso ti avén: u dog is what is not deo ti awdn kaxidk: а dog is what 
there, ete, I havo not, ete. 
sik 6 awén roma: 1 am the one 
who hae по dog, ete, 


"TO BEY INCLUDED IN THE PREDICATE 
The English concepts ‘to be’ and ‘not to be’ without any ро- 
tion of place are simply included in the predicate and im the 
adverb of negation, respectively. 
Nore 2, All the constructions noted before under special rule 2 
should be included here, as will be seen by some of the examples. 
(A). Аз n general rule the predicate precedes the subject fo 
which it is couneeted by the nominative of the definite article 
{examples 1 to 16); however, when the predicate is a personal 
pronoun, expressed or understood (examples 17 to 28), or in- 
cludes a demonstrative (examples 29 to 34), no article is useil, 
except ni which may oceur before demonstrative pronouns 
(example 35). When the subject is a personal pronoun and the 
predicate consísts of a substantive accompanied by an attribute, 
{he personal pronoun is joined to the term which precedes 
(examples 18 to 19, 27). Examples: 


1, катів ti dani (the) water js cold, 
2, natekrdt ti ngeh tho doar is timid (or, deer are ti- 
mid. 
з. it dagiti baloni (the) girls are proud. 
4. raturéd dagiti soldado (the) soldiers are bold. 
S, аана degitt hubdyom your horses are thin, 
6. miukmeg dagiti bákayo your cows are fat. 
7. adayé ti ilimi our town is far. 
8. madnus ti gayyémmo your friond is kind. 
9. natiyag li pinatäyda the one they killed was tall. 
10. dabaesit dagiti indlada: what they took were small. 
“AL bassit ti adda henka what he has is small (or, he bas 
тине). 
12, nipipitak dagit! sanátosta our shoes are covered with mud. 


12. geyyémko ni Jun. John is my friend. 
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14. бидай ni kasinsinko 
15. kabúsorko da dna 


16. nasiägpet a bubái ni ийла 
17. nosisjpétal 

38, позі ӯр ба a bálasañý 

19. balasünyhu а matasgeit 

20. павазе 

21. таваф a nuúñý 

22. бо а natakrit 

23, bibuy а майда 

24. nelaikomi 

23. bableritapo 

20. agguyyemta 

27. soldüdetayo а natakrdt 

28. Бызда 

99. natedém dogitóy. 

50, майро) daytd dso 

31. bam ig daydi дад, 
32. nuhulbet tay krne 
53. лаша degitöy a tétonen 
34. лаје ta забт 

35. unpintäs ni daytay 

30, deo ti ахйя (Special rule) 


wo 


27. ti dso ti adda 

28. ti so ti avén kaniák 
BD. sik ti о444 úsona 
40, ti fimi ti adays 


may cousin is my classmate. 

Ann and her husband are my ene- 

Jean iv a virtuous woman, 

I um virtuous. 

you are a virtuous (ii 

you аге a proud girl, 

he is diligent, 

it is a lary carabao. 

it is а timid dog. 

it is m clean pig. 

we aro clever. 

we are young men, 

we are friends, 

you are timid soldiers, 

they are blind. 

these are sharp. 

that dog is fierce. 

that friend of yours is rich 

that meat was touch. 

bow large are these vice ficldst 

that speech of yours is terrible, 

this one is pretty. 

a dog is what is mot thero (or, 
what is not thore in а dog). 

what is there in the dog. 

what 1 hove not is the dog. 

tho one who has a dog is T. 

what is far is our town, 


Nom 4. We should note down hero how the Itoko use adé, much, 
many, ond bassi, little, few, because (hese terma form quite an 
exception to the generat rule, As we have seen at the beginning of 
this paper, the English terms "there iw" "to have,” are rendered 
inte loko by addi; here, however, “there in much,” "I have much,” 
etc, are often translated into Iloko by simple predicates. To make 
things clear, we shalt give several ways of using edi and basit in 
Neko sentences referring to many cats, much rice, and few cats, 


Vittle rice, 
1. adé ti pisa: thore аге many cents; aan îa adit ti púra: there are 
not many eati. 
«dá ti Бадан: there is much rice; зайл îa adá fi Барба: there is 


not much pice, 
batsit ti pia: there arc few cats (this may also mean: the cat 
is smalt, because bassi! means either few or small, according to, 
the contest); mán а basni ti pian: there are not few cats (ibis 
will nearly al mean: the cat is not small, and con 
should never be used in this connection), NEN, 
bassi? ti bagds: there ia Не tice; sadn a basait ti 
not little rico. 3 


bagäs: there is 
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2. adi ti addd а pisa: there are many cata; sén ja adá ti addi a 
рза: there arc not many cats, 

adi ti addá a bagda: there is much rite; sain ýa adi ti adds а 

there is not much rice. 

Lasst tì addá a isa: there are few cats (this will rarely mean: 
the cat which is there is small, and consequently it is the best 
way to translate: there are few cats); sadn а basalt fi addd a 
pira: there are not few cats (this will rarely moan: tho cat 
which is there iz not small, and consequently it is the best way 
to translate: there are not few cats), 

bossit ti addä а begås: there is little ri 
а Барба: there is not little rice, 

3. addé ti айй a рива: there are many cats; aicón ti adv a pisa: there 
are not many cate. 

add ti айа a bags: there is much rice; ашн ti adi а bagds: 
there ix not much rice 

add ti baasit a pisa: there are few cats (this will nearly always 
mcan: the small cat is there, and consenvently should never be 
used im this connection); awdn ti bassit а реа: there ate mot 
few cats (this wil nearly always menn: the small cat is not 
there, and consequently should mover be used in this connection). 

add ti barit a bagás: there in little rice; awn ti балай a боа, 
there ix not little rice, 

1, edé ti prisamis we have mony cats; sadn Ada adi ti pisami: we 
have not many cats 

ad ti bagdemi: we have much rice; sain îfa айа ti bagó: 
have not much rice. 

basit tì pütwai: we have fow cats (this may also nioan: our cat 
is small); sade a bussit ti pusamis we have not few cats (this 
wil nearly always mean: our cat is not small). 

bassit ti baydsmiz We have little rice: sadn а балны ts brgdsmi: we 
have not Tittle ri 

2 айй fi addd a püsami; we have many eats; sadn Ffa adil ti addi 
а pirani: we have not many cals, 

adit ti adda а bagármi: we have much rise; zadn Wha ада H addé 
а bagdemi: we have aot mach rice, 

basalt Hi adda « pisami: we have few cats; seán a бага li «ада 
а pisami: wv have not few eat 

bassít ti addd а bagásmii: we have Little rice; sadn а buseit 1 addi 
а bagdami: we have not little rice, 

3. adáá ti айй a різані: we have many cats; oda ti odd a pásami; 
wo have not many cats, 

2408 ti odi а bagésrii: we have much rio 
же have not much rice. 

addá ti Васе a різані: wo have few cats (this will nearly always 
mean: our small cat is there); awdn ti bassie а pésomi: wo har 
pot dew eats (this will nearly always mitan: our smali eat 
not there), 

ddA (i bussit d бадбинй: we have 
gásmií: we have not little rice. 


TII ii 0444 


абз ti add a baydami: 


Пе rict; awan ti Ваз! е Bu. 
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ead of the possessive mai, ono may also use the oblique Kadakdmi, 
p ped stated above: odú ti pise kadakami; we have many 
cats, eto, ote. Қ 
. ا‎ different meaning is included in the following expres 
adi ti púsa îfa awin: many cate are not there; sadn Wa add ti 
pio ya eti»? not many eats are not there (literally and Lette 
the cats, which are not there, are nat many) a 
add ti bagás figa awán: much rice is not there; sadn Яро edu ti ba. 
gs фа awán: not much rice је not there. 
bassit ti pésa #ўа atin: few eats are not there; sadn a basait fi 
púra ige awán; not few cats are not there (this will nearly al- 
ways mean: the cat, which js not there, is not small, and conse- 
quently should never be used in this connection). 
basitti bagás ўа awán: little rice is not therc; sadn a dmaaft ti 
bagás Wa awdn: not tittle rice is not there. 
adi püsami а окат: many of our cats are not there, cte. 
adé ti pisa ja awén kadákami: many cats are not with us, etc. 
Among this medicy of sentences, we shall now choose which are 
tho best and the least ambiguous; if the student usea the follow’ к 
expressions, he will always talk clear and correct Iloko; if he hears 
‘ether ones, he will unterstand them through the preceding tabla, 


1. There are many cats: adi ti pita 

S. There arc not many cats: анан ti edi a puse. 

1. There is much rice: odú ti барда 

З. There is not much rice: own ti add а bogie. 

2 There aro few cats: ба (i addá a pied. 

2 There are not few ete: sain а bossit ti add n pi 

1. There is little rice: bassit ti bagda, 

1. There is not little rico: sada а bassit ti darin, 
We have many cats: айй püsami, ete. 

+ Many cats are gone (not th cre): adi fi pist (ja awdn, 
Not many eats aro gone: sadn pa ada ti pisa ie acin, 
Mach vice is gone? add ti бадик Mia adn. 

ot much rice is gonc: sain Wha ndà ti bay ds #ја are. 
Few cats ате gone: Бозі ti priom "ja awá cU ck us 
Not few cate arc gone: adi ti pisa sja andn 
Little rice is gone: basit ti бауу spe акак, 
Not little rice is gone: sadn a basait ti bagds Яда онан 
Many of our eats are gone: adi ti pirami Mia audv, ctc 
Many cats aro not wich us: adi H pisa ju аши Andekum ete 


(B) As n general rule, the adverb of negati 
gener ^ on 
Predicate, which is followed by the subject, кашы, 


Pronouns, however, and possessives a 
nouns, however, х те alwa: 
adverb of negation. Examples: 


64 


1. койп а nelamtis Н danim 
2. sadn a tatakrót tiugsd 


S. main natasijett dagiti balé- 
E 

4. sadn a naturéd dagiti soldádo 

5. вайп a nakottöng dagiti kabá- 
vom 

6. wär a маало dagitl bikeye 

7. mán Ma adayó ti imi 

8, mán e mainus (i ganyimmo 

9, endn в naldyag ti pinatáyda. 

10, mar a babansit dagiti indlada 

11. sadn а bassit ti add kenkuäna 


12. adn c sipinftak dagiti adpatot. 
ta 

14. sadnko a gayyem ni Juin 

14. enike а kaddn? ni kasinsinio 

15. sadnko о kabúsor da Ana 


18, sadn a naa e babii m 
Juána 

17. zadnak a nesignet 

18. saánka а naaiñýpét а шай} 

19. endnke a baldsofg a natanpsit 

20, sán а ragagét 

21. доби а таныр a nudity 

22. sadn ўз dso а natakrót 

Zt. етіп а Ыбу а nadalíe 

21. saduhend в malati 

25. eadntuy a babbars 

26. sánta Ada aggeyyém. 

27. sodnkay а soldído a natakröt 

ЭВ. suímda а bulsck 

28. mán а natadém dagitóy 

30. sadn a nayo dayts so 

BL. sán a baknéay daydi gayyém- 
vo 

seán а nakulbét tay kame 

sedn а таййеа буйду а tálon 

табл а nakabutbutsi ta sabin 

вайп а napintés ri daytéy 

sadn Ga dso ti audn (Special 

rule} 

sadn а ti dro ti айда 

38, san а ti dao ti озган konik 

30. айл a šik ti addé dcona 

40. sadn а ti simi ti adayò 


32. 
33. 
3. 
3. 
35. 


зт. 
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(the) water is not cold. 
the deer is not timid (or, door are 
not timid), 
(the) girls are 


not proud. 


(the) soldiers ате mot hold, 
your horses are not thin. 


your cows arc not fat. 

our town is not fat. 

your friend is not kind. 

the one they killed was not tall, 

what they took were not small 

what he has is nob small (or, he 
has not Little). 

‘our shoes are not covered with mud. 


John is not my friend, 

my cousin is not my classmate, 

Ann ond bcr husband are not my 
enemies. 

Juan is not a virtuous woman. 


T am not virtuous. 

you are not a virtuous gitl. 
you are not a proud girl. 
һе is not diligent 


it is not a timid dog. 

it is not a clean pig- 

we are not clever. 

we are not young men. 

we are not frlends, 

you aro not timid soldiers. 
they are not blind. 

these are not sharp. 

that dog is not fioreo. 

‘that friend of yours is not rich, 


that meut was not tough. 
these zice fields are not large. 
that spveck of yours is not lerrible. 
this one is not pretty. 
it in not a dog that is not there (or, 
what ia not thore is not a dog). 
what is there is not the dog, 
what T have not is not the dog. 
the one who has a dag із not 1. 
what is far is not our town, 
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sore Б. а. When the subject is a personal pronoun, and the pre- 
еме has a genitive joined to (b which ix not m possessive, the gen- 
{tive followa immediately the predicate or the adverb of tiegation ín 
the shape of a possessive of the 3d person, and the campicte genitive 
is repeated after the subject, Example 


ennäknatayo ti Dios. же are God's children. 
anéktaya ti Dios means: God [s our child. 
weinmaféye да apá ni daytó ме are not the grandparents of that 
one. 
mäntayo Ma арб mi дау 
means: that one is not our grandfather, 
sedxnakami a kabüsor ni Pédro ме are not Peter's enemies, 
srindak a kabsät dugitäy I am not the brother of these ones. 
payin datayo дарі kaarébae ме are the friends of our neighbors. 
mi 
gayyémteyo dagiti kaaróbami 
cops our neighbors are our friends, 


b. Sometimes, when the subject is a plural, the personal pronoun 
of the 8d person plurat ia joined to the predicate or (o the adverb of 
negation, in orıler to emphasize the latter. Examples: 


nekottéitide dagiti kabdyom your horses are thin. 

matadéntda dagitéy these ones are sharp. 

naplareude dagitóy a téloncn how large are these rice fields, 

feinda a ишо) dagiti hee your horses ara not thin. 
уот 

тейлйа a natadém dagitéy these ones are rot sharp. 

svúnda а natdwa dagitéy a tá- these rice fields are wot large. 


don 
SPRCIAT. RULES 
1. The construction of special rule 1 is generally allowed here. 


Examples: 
9 daném matamiis the water, it is cold. 
dagiti Salêsa#î nataseitda the girts, (hey are proud. 
dagitl kabáyom nakottöipde your horses, they are thin, 
ti ini adayé our (own, it is far. 
ti gayyémmo тайтын youc friend, he is kind. 
ti раду злісно {he ore they killed, he was tall. 
ti dd Kentouina bazait what he has, it is small (or, I 
degit wpétoe иы aw ка Wy ae eed a 
mud, 
ni Jukna masiñýpát а эһ Joam, she is a virtuous wonu 
aiak таяййрй!а}; 1, I am virtuous. T 
А fst nagagét he, be is diligent, 
dakayó veldädohuye a natakrót yolu, you are timid soldiers. 
dagitéy natadémda {beso ones, they are sharp. 


dagitéy a tálon nagläwaden 


: these ноу Sad hev la they а 
ti saóm nakabutdutéay vers be terre 


that speech ^f yours, jt is terrible. 


ni doytöy wapintás this one, sho is pretty. 
iR not there, it is a dog. 


ашан áso what 


«4 Vanoverbergh. 


ti odd ti dso 

 awän kaniük ti бео 

ti addi dsona sith 

ti dayê ti ilimi 

ti danim aodn a nalamiiz 

һайгайў абада a лані 
kabíyom vadnde а nakottóñý 
ti ilimi sadn ө adayó 

ti gayyémmno лаба a nanus 

ti pinatdyda вайп a тауар 

ti add kenkuäng вайп a baseít 


dagiti sapátosta saánda a sipipítak 


mi iino mén а nasiîjpét а babái 

riik зайлах a nasiüäpet 

dad тейл а nagagét 

dakayé eadmhayo а 0014400 a notat- 
rót 

dagitóy кайда а nutadem 

dugiáy е tilon кабифа а жашга. 

ti забт saán а пакарання р 

mi daytöy забт & napintás 

ti win tain fija dto 

fi addá вайп а ti dso 

H owón karidk sadn a ti dso 

ti addá ánna sadn û sith 

days sadn & ti ilimt 
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what is there, itis the dog. 
what I have not, it is the dog, 

the one whn has а dog, it is L 
what in far, it is our town, 

the water, it is not cold. 

the gitls, they are not proud, 

your horses, they аге not thin. 
our town, it is rot far. 

your feicnd, he is rot kind. 

the one they killed, he was not tall. 
what he hag, it is mot small (or, 


Tue), 

our shocs, they are net covered with 
mud. 

Joan, she is rot a virtuous woman- 


1,1 am not virtuous, 
he, he is not diligent. 
you, you are not timid soldiers. 


those ones, they are not sharp. 
these rico fickls, they аге not large. 
your speech, it is not terrible. 

this one, she is not pretty, 

what is not there, it is not a dog. 
what is there, it is not the dog. 
what I have not, it is not the dog. 
the one who has а dog, it is not I. 
what is far, itis not our town, 


2. The construction of special rule 2 is allowed here, when 


special emphasis has to be laid on the subject 
it has to be followed by the ligature ti. 


ti damim ti solatia 

му ti matakröt 

dagiti ааа ti natañýsit 
dagiti kabäyom ti таков 


ti pinatdyda Н майор 
ti oddá kenknäne ti азай. 

ni Juna ti nasifópét a babi 
айх të nasifýpét 

ied ti nogagét 

sikê tî balásañý 

404 ti nasadit а audi 
dakam ti жайат} 

daté tì agpayyem 

dakayé ti roldddo а natakröt 
ti danion i mán а лата 
мозӣ ti anin а natakrat 


in this case 
‘Examples: 


the water is what is cold. 
deer arc what are timid. 
the girls are those who arc proud, 
your horses arc the thin ones. 

our town is what iî far, 

what they killed ja what is tall, 
what he has is what is small. 
Joan ig the virtuous womai 
I am the one who is virtuous, 
ho is the diligent one, 

you are the girl. 

he is the Jay carabao. 

we are the clever ones. 

wo эте those who are friends. 
you are the timid soldiers, 

the water is what is not cold. 
decr are what are not timi 
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dagiti baldsany ti вайн a natanysit 


dayiti kabéyom ti sadn а nakottóīý 


nd ti зайн fa aday 
ti pinatäyda ti zadn a natáyag 


ni Judea ti зобв a vaiüppét a bae 
ваї 

sik ti sadn а nasingpet 

di t ndn o nagagét 

siké Hi вайп а balárañý 

ive ti sadn а sedit а ub 


darami ti ваба а nalatãý 
dati ti саба Sja aggayylm 
dakny ti sadn a soldádo а natakrót 
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the girls are those who ате not 
proud. 

your horses are those who ate not 
thin. 

our town is what is not far. 

what they killed is what s not tall, 

what he has iv what is not small. 

Joan is (he one who is mot а vir- 
(uous woman. 

T am the one who is not virtuous. 

he is the one who is not diligent. 

you ere the one who is not a girl 

he is the one who is not а lazy car 
табао. - 

wo aro thom who are not clever. 

we are those whe ато not friends. 

you are those who are nat timid sol. 
diers. 


NEW OR LITTLE-KNOWN TIPULIDJE FROM RASTERN 
ASIA (DIPTERA), XXXIX! 


By CHARLES Р. ALEXANDER 
Of Amherat, Massackusetta 


FOUR PLATES 


The great majority of the species of crane flies discussed here- 
in were taken in Mount Omei, Szechwan, western China, by 
Mr. Tsen Eao-chi, native collector for the Reverend Mr. George 
Meredith Franck, A few others from sources discussed in the 
text aro described. Except where noted to the contrary, the 
types of the novelties are preserved in my personal collection. 

TIPULINÆ 
IPLA GRACILIROSTRTS кә, mov. Plate 1, Sp. 1; Plate 2, ара 23 and 26, 

Large (wing, male, over 20 millimeters) ; frontal prolongation 
of head very long and slender, without nasus; mesonotal pre- 
scutum gray, with three darker brownish gray stripes that аго 
bordered by dark brown; pleura variegated dark brown and yel- 
low; halteres yellow, base of knob extensively darkened ; femora 
hack, bases and a broad subterminal ring yellow; tibiz brownish 
black, bases yellow; wings light yellow, prearcular and costal 
portions more saturated; а restricted zigzag light-brown pat- 
tern before cord, and darker brown seams and clouds beyond 
cord; cell Ist Mz relatively small; male hypopygium with caudal 
margin of tergite slightly produced into a bifid depressed plate, 
dorsal surface with black hair brushes; outer dististyle a flat- 
tened paddlelike blade; inner dististyle with posterior portion 
or “heel” produced backward into a point, outer margin with 
conspicuous black teeth. 

Male.—Length, about 21.5 to 22 millimeters; wing, 22 lo 23; 
antenna, about б; rostram alone, about 3. 

Frontal prolongation of head unusually long and slender, 
about one and one-half аз long as remainder of head, without 
nasus; front and Йа prolongation in almost direct alignment 
with vertes, interrupted only by the very low vertical tubercle; 


3 Contribution from the entomological tsboratory, Massachusetts State 
College, 
439 
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front dark brownish gray; palpi black. Antennas with scape 
obscure yellow, darkened basally; pedicel yellow; flagellum 
weakly bicolored, brown, bases dark brown; verticils unusually 
long, exceeding segments; terminal segment a little more than 
one-third penultimate, Head dark gray, with a narrow, vague, 
median, brown vitta; anterior vertex a little brightened. 

Thorax gray, prescutum with three darker brownish gray 
stripes that are bordered by dark-brown, median stripe vaguely 
split by а dusky line, lateral stripes with outer margin darkened; 
humeral region more yollow-pollinose; lateral margin of pra- 
scutum darkened; each scutal lobe with two separate brown 
arens; mediotergite with a dark central line. Pleura chiefiy 
dark brown, dorsopleura] membrane and areas on dorsal ster- 
nopleurite and ventral pleurotergite light yellow. Halteres 
light yellow, base of knob extensively darkened. Legs elongate; 
сох gray; trochanters infuscated, fore pair brighter; femora 
black, bases narrowly but conspicuously yellow; a broad (2 tu 
2.5 millimeters) yellow subterminal ring, tips narrowly black; 
Че brownish black, bases yellow; tarsi black; tibial spur for- 
mula 1:1:2; claws with a small tooth before midlength. 
Wings (Plate 1, fig. 1) light yellow, preareular and costal por- 
tions deeper yellow; a relatively sparse dark and light brown 
patlern, producing a zigzag appearance; arcas before cord paler, 
appearing as narrow angular clouds in cells R to 2d A inclusiv 
celts C and Sc unmarked; beyond cord the pattern darker brown, 
appearing as narrow seams and marginal darkenings at ends 
of veins, including а narrow oblique band across radial field from 
outer end of cell Ka, through cell R;, becoming confluent behind 
with seams along media] feld; veins yellow, darker in the clouded 
areas. Squama with a few sete; frichia of veins beyond cord 
small and sparse. Venation: Rı,. strongly preserved, elongate; 
vein R, sinuous, constricting cell Ra at about midlength ; сей 1st 
M. small; petiole of сей M: subequal to m. 

Abdomen dark brown, lateral borders of both tergites and 
sternites narrowly light gray; outer segments uniformly brown- 
ish gray, Male hypopygium massive; suture between ninth 
tergite and ninth sternite incomplete, Ninth tergite (Plate 2, 
бр. 25, 9t) massive, median area slightly produced into а bifid 
glabrous plate, dorsal surface of lobes virtually concealed by 

ck vote, Dististyles of peculiar conformation, as 
shown (Plate 2, fig. 26}; outer dististyle, od, a flattened paddle- 
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like blade, Inner dististyle, id, with heel portion produced back- 
ward into а slender lobe, outer margin with conspicuous black 
teeth. Ninth sternite with a small darkened knob on mesal 
margin beneath. Eighth sternite unarmed. 

Habitat. —China (Szechwan), 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 12, 1937 (Tscn). Paratopotype, male, White 
Cloud Temple to summit, 11,000 feet, June 9, 1937 (Tsen). 

I am inclined to believe that this very distinet and remark- 
able fly is correctly placed in the subgenus Sinofipwla Alexander ® 
but this is not entircly certain, The very long and slender 
frontal prolongation of tho head, without nasus, is very differe 
ent from the condition found in other species of Tipule known 
to me, being rather suggestive of the genus Clytocosmus Skuse, 
of eastern Australia? Moreover, the inner dististyie of the 
male hypopygium is not very dissimilar from that of Clytocos- 
mus, but the antenne, with unusually long flagellar vertieils, 
show that the present fly is a true Tipula though very distinct. 
TIPULA UCHUMNTLIA) TILOBULA ap. nor. Plate 1, бе, 2; Plate 2. ар. 27. 

Mesothorax orange to yellow, unmarked; femora brown, tips 
narrowly brownish black; wings weakly tinged with brown, cells 
C and Se, with stigma, abruptly dark brown; Se, indicated by 
а weak spur, Sc» long; cell Ist M, small; cell 2d A long and 
Narrow; abdominal tergites yellow, scgments six to eight, in- 
clusive, blackened ; male hypopygium with tergite deeply notched 
medially; eighth sternite with posterior margin bearing two 
widely separated, slender lobes; adeagns profoundly trifid on 
distal two-thirds. 

Male.—Length, about 13 miltimeters ; wi 
32. 

Frontal prolongation of head obscure yellow, darker on sides; 
nasus distinct; palpi with basal two segments pale, outer seg- 
ments darker. Antenna relatively short, if bent backward ex- 
tending nearly to wing root; basal three segments yellaw, suc- 
ceeding two or three segments vaguely bicolored, basal enlarge 
ment black, remainder hrown, outer segments uniformly blaci 
Front and anterior vertex buffy, posterior vertex abruptly gray; 
a capiliary brown median vita on vertex, extending from low 
vertical tubercle to occiput. 


д. 16; antenne, about 


"Philip. Journ. Sei. 57 (1035) 94-100. 
+ Alexander, Proc. Linh, Soc. New South Wales 57 (1922) 15-23, figs, 
12 
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Pronotum jnfuscated, lateral portions, with propleura, light 
yellow. Mesonotum almost uniformly orange, preescutal stripes 
not or scarcely differentiated against ground; prescutum with 
vestiture exccedingly redueod to virtually lacking. Pleura yel- 
low. Halteres elongate, yellow, knobs dark brown. Legs long 
and slender; coxie and trochanters yellow; femora brown, bases 
restrictedly yellow, tips narrowly brownish black; tibiæ and tarsi 
pale brown; tibial spur formula 1:2 : 2; claws small, with a 
reduced spine. Wings (Plate 1, fig. 2) with a weak brown tinge, 
cells C and Sc, together with stigma, abruptly dark brown; 
prearcular field paler brown; longitudinal veins narrowly and 
vaguely seamed with darker; veins brown; obliterative arcas 
restrieted. Wings long-petiotate; veins beyond cord with dense 
macrotrichia of moderate length, virtually lacking on Musi 
squama with sete. Venation; Se, indicated by a weak sper and 
approximation of veins Se and C, Sc. long-extended beyond this 
spur; Rs about one-half longer than m-cu; cell tst М. small; 
cell М, deep, exceeding three times its petiole; Man, nearly as 
long as basal section of Ma; cell 2d A long and narrow. 

Abdominal tergites yellow, outer segments more obscure, nar- 
rowly darkened medially; sternites clear yellow; subterminal 
three segments blackened; hypopygium obscure yellow, Male 
hypopyrium (Plate 2, fig. 27) with tergite, 9t, separated from 
sternite, 98; basistyle, b, entire, outer margin produced into a 
blade that is obtuschy rounded at tip. Ninth tergite, 9t, esten- 
sive, about as long as wide, caudal margin with a decp median 
noteh; lateral lobes obtuscly truncated, outer lateral angles pro- 
duced into subacute blades. Outer dististyle small, subeylin- 
drical Inner dististyle, id, extensive, posterior portion at base 
produced into a slender pale lobe, о, 85, narrowed 
outwardly, apex with а pair of slender, fingerlike lobes, widely 
separated on midline, deagus simple on basal third, thence 
split into three long slender rus, 

Habitat —Siam. 

Holotype, male, Chiengmai (Mrs. MeKean); through Profes- 
жог Т. D. A. Cockerell. 

Tipula (Schummelia) bilobula is quite distinct from all other 
regional species so far made known. The condition of the wd 
gus, which is divided into three branches for more than one- 
half the entire length, provides a character not hitherto known 


to me in the genus though equalled ог approached in th: 
family Cylindrotominz. SRE 
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TIPULA (SCRUNOLELIAY CUMULATA КТР 

General coloration yellow, preseutum with three reddish 
brown stripes that are narrowly bordered by darker brown, 
median stripe split by a capillary brown vitta; flagellum black; 
nasus small to subobsolete; medintergite weakly infuscated, wilh 
a pale median li femora obscure yellow, passing into brown; 
tibia and tarsi black; wings ercam-yellow, heavily clouded with 
pale brown; Rs subequal to m-cu; abdomen yellow, outer tergites 
darkened; hypopygium black; male bypopyginm with tergite 
heavily blackened on posterior border; outer dististyle elongate, 
weakly dilated at near midlength; inner dististyle long-oval, 
beak very slender; eighth sternite with abundant tong yellow 
setae on posterior border. 

Male—Length, about 12 millimeters; wing, 14; antenna, 
about 35. 

Frontal prolongation of head relatively long, nearly equal in 
length to reniainder of head, yellow above, darker оп sides; 
nasus small to subobsolete; basal three palpa] segments obscure 
yellow, terminal segment black. Antenna with basal two seg- 
ments yellow, flagellum black, Head orange, paling to yellow 
in front. ў 

Pronotum infuscated, more yellow on sides. Mesonotal præ- 
seutum yellow, with three reddish brown stripes that are nar- 
rowly bordered by darker brown, median stripes further divided 
by a brown median vitta; seutum yellow, lobes variegated with 
reddish brown; scutellum obscure yellow, parascotella slightly 
more darkened; mediotergite weakly infuscated, with a vague 
broud median yellow line. Pleura yellow, slightly variegated 
with darker, including a small dark-brown spot on extreme dorsal 
anepisternum; paler brown washes on ventral anopisternum, 
dorsal pteroplourite, and meron; ventral pleurotergite swollen, 
whitish, Halteres with stem weakly infuscated, knob light yel- 
low. Legs with coxs light yellow; trochanters testaceous yel- 
low; femora obscure yellow at bases, passing into brown, tips 
broadly black; tibie and tarsi black. Wings (Plate 1, fig. 3) 
with ground color cream-yellow, heavily clouded with pale brown; 
prearcular field and cells C and Sc more saturated yellow; stigma 
dark brown; brown washes before cord, in outer end of cell Ra, 
cell Ist Mz and beyond, most of cell R, and extensive areas in cells 
М, Cu, Ist A, and 2d A; the pale ground areas contrast eonspic- 
uously with the brown, the chief being before and beyond stigma; 
outer medial cells and base of cell 1st Ms; cell М, more whitened ; 
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base and apex of cells M and Cu; major areas at base and apex 
v woth anal cells, tip of vein Ist A surrounded by pale, tip of 
Tein 24 A subtended on either side by pale, actual tip darkened: 
dark, restrictedly pale in certain of ground areas, Maero- 
trichia on basal half of vein Rı.s; squamal seta: few. Venation: 
Re subequal to ог a litle longer than meu; cell My deep, its pe- 
tiole a little longer than та. 

‘Abdomen yellow, outer tergites more obscure; hypopyginm 
ыйа. Male hypopygium with tergite (Plate 2, fig. 28. 
90) transverse, caudal margin broadly emarginate, very heavily 
blackened and sclerotized both on caudal and ventral faces: a 
ublateral spine on either side bencath and a blunt lobe on either 
“ide of median incision, Basistyle with a blackened lobe on 
еза] face. Outer dististyle, od, unusually long, slightly dilated 
and angularly bent at near midlengib. Inner dististyle, id, long- 
gral, beak very slender; а long pale dorsal flange. Gonaponhy- 
ses appearing as slender, gently curved, black spines. Eighth 
sternite, 88, extensive, caudal margin very gently emarginate, 
‘ith abundant long yellow sete, these lacking only on extreme 
median urea. 

Habffat.—China (Szechwan), 

Holotype, male, Mount Отеї, White Cloud Temple, altitude 
9,000 feet, June 12, 1937 (Tsen). Paratopotype, male. 

Timda (Schummelia) cumulata is very distinct from its 
nearest described ally, T. (S.) Aonorifica Alexander, of the 
chwan-Tibot Border, differing in the coloration, wing, and 
leg pattern, and in the structure of the male hypopygium. 
TIFLA (TIFULODINAD CANTONENSIS 

General coloration light gray, preseutum with three conspic- 
uous brown stripes; flagellum weakly bicolored; pleura yellow, 
sparsely pruinose; tibit black, midtibiæ with a broad white 
ring on distal half, posterior tibix with two broad white rings; 
tarsi chiefly white; wings narrow, grayish, costal and subcostal 
cells brown; а relatively heavy brown pallern, including canspic- 
mous wing tip in outer radial field; cell M, relatively shallow, 
outer end of cell ist М. truncate, cell M, wide at base. 

Femate.—Length, about 16 millimeters; wing, 14.2, 

Frontal prolongation of head moderately long, obscure brown- 
ich yellow; nasus short and stoul; palpi black, Antenne with 
seape pale yellow, pedicel very little darker; flagellum weakly 
ешге bases brown, apices more broadly paler brown; outer 

ments uniformly brownish black; segments longer than in 
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hopiensis (male). Head brownish gray, clearer gray in front; 
anterior vertex wide, with a tiny median tubercle and lower, 
Jess distinet roughenings behind each antennal fossa. 

Pronotum obscure yellow, conspicuously dark brown medially. 
Mesonotal prreseutum with ground color light gray, with three 
conspicuous brown stripes, median stripe with а faintly darker 
median vitta on anterior half; posterior interspaces obscured; 
seutal lobes grayish; posterior sclerites of notum clear dark 
gray, mediotergite lighter gray on sides. Pleura yellow, 
sparsely pruinose. Halteres brown, base of stem paler. Legs 
with coxe yellow, sparsely pruinose; trochanters yellow; fore- 
degs broken; middle femora obscure yellow, tips narrowly 
brownish black; tibia black, with a broad white ring on distal 
half, this exceeding twice black tip; basal half of basitarsi black, 
apical half and succeeding three segments white, terminal seg- 
ment broken; posterior femora brown, base paler, apex passing 
into brownish black; tibia black, with a broad white ring on 
both basal and apical half, basal ring subequal lo intervening 
black ring, outer white annulus about one-half wider, exceeding 
four times blackened apex; basitarsi blackened on proximal 
fourth or less, remainder and succeeding segments white, ter- 
minal segment broken, Wings narrow, long-peliolate at base; 
ground color grayish, prearcular field and an area just beyond 
cord а Jittle more whitish hyaline; n heavy brown pattern, as 
follows: Wing tip in outer radial field, basal third of cell R; pale; 
broad seams on anterior and posterior cords and along distal sec- 
tion of vein Cu, this band along cord broken at М; outer end 
of cell Ist Ms and veins issuing from it more narrowly scamed; 
cells C and Se; brown, cell Sc and stigma dark brown; veins 
dark brown, paler in ground areas. Venation: Сей M, rela- 
tively shallow, less than three times its petiole; m transverse 
so cell Ist M. is truncate at outer end; m-cu long, cell M, wide 
at basc; eel! 2d A reduced to a narrow strip, shorter than in 
hopiensis, 

Abdominal tergites brown, somewhat darker medially; cau- 
dal and lateral borders of segments narrowly pale; outer tergites 
more pruinose; sternites obscure yellow; cerei relatively stout, 
upearved, black, obtuse tips narrowly reddish, 

Habitat—China (Kwangtung). 

Holotype, female, Canton, Honam Island, P'an-yu District, on 
wooded hill, July 26, 1933 (Tinkham). Type in collection of 
Lingnan University, Canton. 

peun 
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Tipula (Tipulodina) cantonensis is closest to T, (7.) kopien- 
sis Alexander (northeastern China), differing especially in the 
coloration of the antenna, legs, and wings, and in the details of 
venation. 
тшд CVRSTIPLRK INQUINATA vr. rer. Pie, Se. 4: Plat 

General coloration yellowish gray, præscutum with three 
brown stripes, median stripe divided by 4 paler central vitta; 
antenna short, seape and pedicel yellow, flagellum black; legs 
black, femora! bases yellaw; wings dark brown, patterned with 
yellow, beyond cord the latter including only an incomplete fascia 
distad of stigma and anterior cord: basal abdominal segmei 
reddish brown, outer segments black; male hypopsgium with 
ninth tergite divided medially, blackened sublateral lobes large: 
basistyle unarmed. 

Mate.—Lengih, about 12 millimeters; wing, 15; antenna, about 
25. 

Frontal prolongation of head black, pruinos asus Short and. 
obtuse; basal segment of palpus obscure yellow, outer segments 
black. Antenna short, as shown by measurements, if bent back- 
ward not reaching wing root; seape and pedicel light yellow, 
flagellum black; first flagellar segment unusually long, about 
equal in length to combined scape and pedicel, cylindrical; suc- 
ceeding segments short, gradually deereasing in length, basal 
enlargement feebly indicated; terminal segment oval, about one- 
third penultimate; longest verticils subequal in length to sep- 
ments. Head yellowish gray, center of vertex more darkened. 

Mesonotal pra:scutum yellowish gray, with three brown. stripes, 
median stripe divided by a paler central vitta, stripes not bor. 
dered by darker; seutum yellowish gray, each lobe with two 
darker brown areas; posterior selerites of notum dark, pruinase. 
Pleura gray. lla(teres dark brown, base of stem narrowly 
yellow. Legs with coxe gray; trochanters yellow; femora 
black, bases broadly yellow, narrowest on forelegs; tibie and 
tarsi black; claws with short basal spur. Wings (Plate 1, fig. 
4) dark brown, handsomely patterned with yellow; preareular 
field and cell Se light yellow, cell C darker except at outer end 
darker brown arcas in bases of cells R and М and at stigma. 
pale yellow areas over surface, beyond cord and stigma ap- 
pearing as а short band extending from € to R, with a 
vague brightening in base of cell Rz; basad of cord yellow arcas 
more extensive, subequal in area to ground color, including two 
marginal areas in cach of cells 1st A and 2d А 


м,+ Alexander 


: Tipilidz from Eastern Asia, XXXIX 447 


more whitened obliterative areas before stigma and across cell 
Ist M: from cell R into base of cell M;; veins brown, paler in 
yellow areas. Venation: Rs exceeding twice length of m-cu; 
petiole of cell M, a little longer than m. 

Basal abdomina? segments reddish brown, basal tergite more 
pruinose, lateral margins of succeeding tergites gray, segments 
variegated with darker; fifth and succeeding segments, ineluding 
hypopygium, more uniformly blackened. Male hypopygium of 
general type of divisotergeta, Ninth torgite divided medially, 
blackened sublateral tobes much larger than in latter species, 
margins microscopically roughened. Basistyle unarmed. Outer 
dististyle flattened. Inner diatistyle (Plate 2, fig. 29, id) ; pos- 
terior margin with a low darkened setiferous tubercle; a long 
dorsal crest. 

Habitat. China (Szechwan). 

Holotype, male, Mount Omei, altitude 10,000 feet, June 10, 
1937 (Tsen). 

The nearest ally is Tipula (Vestiplex) divisotergata Alexan- 
der, which has the general plan of structure of the male hynopy- 
gium somewhat similar but with the details entircly distinet, 
and with the coloration of the body and wings different. 
TIPULA (VESTIPCES) RUDTRETATA sp not, Plate L dg. 4; Plate 2, dg, 20, 

General coloration of thorax yellow, prescutum with four 
reddish brown stripes; antennz (male) clongute, exceeding one- 
half length of body, scape and pedicel yellow, flagellum black; 
pater; wings pale brawn, variegated 
subhyaline areas; prearcular field light yellow, cell 
Sc dark brown; several macrotrichia in outer ends of cells Ry 
to М, inclusive; basal abdominal tergites yellow, narrowly tri- 
lineate with black, outer segments uniformly blackened; male 
hypopygium with busistyle produced into a strong black spine; 
tergite wilh caudal margin deeply emarginate, blackencd, cren- 
ulate: ventral surface of tergite with Lwo lobes that are black 
and tufted with setze at tips. 

Moic.—Length, about 12 to 12.5 millimeters; wing, 15 to 16; 
antenna, about 8 to 8.5. 

Frontal prolongation of head yellow; nasus distinet; basal seg- 
ment of palpus obscure yellow, other segments dark brown. An- 
tenna (male) unusually long, if bent backward extending nearly 
{о base of fifth abdominal segment; scape, pedicel, and basal half 
of first ЙашеЙаг segment yellow, remainder black; basal enlarge- 
ment of flagellar segments fecble, outer portion cylindrical; ver- 
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tieiis a little more than one-half segments; terminal segment 
greatly reduced. Hend fulvous-yellow; vertical tuberele low, 
simple. 

Thorax yellow pollinose, preseatum with four darker red- 
dish brown stripes, intermediate pair narrowly separated by 
a pale vita that js scarcely indicated in front; scutal lobes 
weakly infuscated. Halteres dark brown, stem more yellow, 
especially at base and along lower face. Legs with coxe and 
trochanters yellow; femora obscure yellow at base, soon pass- 
ing into brown, tips blackened; remainder of legs black; claws 
small, simple. Wings (Plate 1, fig. 5) with ground color pale 
brown, variegated by whitish subhyaline areas; prearcular field 
abruptly light yellow; cell C fight brown, stigma medium 
brown, cell Se dark brown; whitish areas most extensive be- 
fore cord, especially in basal cells, beyond cord appearing as 
an incomplete band beyond stigma and as restricted oblitera- 
tive areas across cell 1st Mz; veins dark brown, brightened in 
prearcular field. Squama naked; rather numerous maerotri- 
chia in outer ends of cells Es, К, and M, (indicated in figure by 
stippling). Venation: Raa relatively long, subequal to m-cu, 
latter about one-half Rs; Rsa entire; cell М, а Tittle longer 
than its petiolo, 

Basal three abdominal tergites yellow, narrowly trilincate 
with black, fourth segment more yellowish brown; outer scg- 
ments wniformly black; basal four sternites uniformly yellow, 
cuter segments more obscure. Маје hypopygium (Plate 2, fig. 
30) with tergite, 92, and sternite, л, separate; busistyle, b, entire. 
caudal margin produced into a strong, gently carved, black spine, 
tip acute, Ninth tergite, 9¢, narrowly divided medially, caudal 
margin with a eonspicuous V-shaped median notch, margin 
blackened, microseopically roughened, prolonged outwardly into 
blackened lobes; ventral face of tergite with conspicuous, hairy- 
tipped lobes, tho longer outer pair directed caudad and mesad 
(їп slide mounts swinging to а lateral position, as figured), the 
thorter posterior lobes directed mesad. Dististyles as figured; 
outer dististyle, od, clavate, darkened; inner style, id, compressed 
with a flattened beak, apex obtuse: dotsal erest very narrow, 
blackened. 

Habitat—China (Szechwan). 

Holotype, male Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 5 and 6, 1937 (Tsen). Paratopotype, male. 

Tipula {Vestipler) subtestata is closest to T. {У,) testato 
Alexander, likewise from Szechwan, which agrees in the general 
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coloration and elongate antenne of the male, differing conspic- 
uously in the lack of macrotrichia of the wing cells and the very 
differently constructed male hypopygium. 

TIPULA (OREOSYZA) INTERRITA ж Ki Pie 2, ey Ste 

Large (wing, male, over 25 millimeters) ; general coloration 
gray, præscutum with four dark-gray stripes, interspaces and 
humeral region velvety black; antenna relatively short, black; 
halteres with knobs brownish black; legs black, femoral bases 
yellow, tibia: brown Lasally, passing into black; wings yellowish 
brown, preareular region and cell Sc yellow; two major eream- 
colored areas on disc, one in outer portion of cell M, other more 
basal in celis Cu and 1st A; stigma darker than ground; abdo- 
men blackened, pruinose; male hypopygium with caudal margin 
of tergite four-lobed; basistyle produced into a flattened trun- 
cate blade; inner dististyle very complex; cighth sternite pro- 
duced caudad into a broad shovel-shaped median lobe, apex 
truncated or very weakly emarginate, 

Male.—Length, about 23 millimeters; wing 25. 
about 4.5, 

Frontal prolongation of head relatively Jong, nearly as long 
ag remainder of head, dark gray throughout; nasus distinct; 
palpi black. Antenne relatively short, black, seane pruinose, 
pedicel more brownish at apex; flagellar segments with basal 
swellings moderately developed ; longest verticils a trifle exceed- 
ing segments. lfezd gray, lighter gray on anterior vertex; а 
narrow, dark-brown, median vitta, slightly widened behind. 

Pronotum gray, with conspicuotts black setigerous punctures. 
Mesonotal praseutum with four dark-gray stripes that are nar- 
rowly bordered by darker; ground color light gray, very re- 
stricted by intense velvety black arcas that occupy posterior 
interspaces, curving laterad around cephalic ends of lateral 
stripes; outer humeral region similarly intense velvety black, 
lateral borders of priescutum more brownish black; median 
area of seutum light gray, with a few black seligerous punetures, 
outer portions of lobes dark gray, bordered in front by velvety 
black, suture similarly blackened; scutellum gray, with a brown 
median vitta; postnotum gray. Pleura gray, dorsopleural re- 
gion buffy, bordered beneath on anepisternum by more dusky. 
Halteres elongate, stem obscure yellow, knob brownish black. 
Legs with сохт and trochanters gray; remainder of legs long, 
especially tarsi: femora black, bases narrowly but conspicuously. 
light yellow, amount subequal on all legs; tibia brown. basally, 
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passing into black; tarsi Маск; elaws small, simple. Wings 
(Plate 1, fig, 6) yellowish brown, preareular region and cell Sc 
low; stigma medium brown; paler brown clouds at origin of 
s and on anterior cord; whitish obliterative areas before stigma 
and across cell Ist Ma; iwo major cream-colored arcas, one at 
about two-thirds length of cell M, other in subbasal portions vf 
cells Cu and Ist A; a less distinet pale arca over Ёз; cells beyond 
cord uniformly darkened; veins brown, more yellowish in 
brightencd areas. Macrotrichia of veins beyond cord sparse; 
squama naked, Venation: Rs about one and one-third to one 
and one-half as long as m-cu; petiole of cell M, short; cell 1st 
М» elongato. 

Abdomen blackened, dark gray pruinose; hypopyzium' dark, 
styli and other appendages paling to yellow. Male hypopygium 
(Plate 2, fig, 31) with tergite, 9f, entirely separated from ster- 
nite, 9. Ninth tergite, It, with caudal border broadly yellow, 
apical margin four-lobcd ; outer lobes divergent, directed caudad 
and slightly ventred, slender, subglabrous; inner lobes shorter, 
more triangular in outline, separated by a V-shaped notch, 
diroeted caudad. Basistyle, b, entire, caudal margin produced 
into a broad flattened lobe, apex truncated, surface with long 
coarse sete. Outer dislistyle flattened. Inner dististyle, id, 
very complex; on its posterior border and apparently arising 
from ventromesal face of busistyle a conspicuous pale lobe, stem. 
slender, apex expanded into an irregular head. Ninth sternite, 

with a narrow line of pale membrane on midline beneath. 
hth slernite, 8s, slightly projecting in a broad lobe, apex 
truncated or very weakly emarginate. 

Habitat—China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 12, 1937 (Tsen). 

There is no species known to me with which the present strik- 
ing fly may be profitably compared. 

TIPULA {OREOWYZA) PERLAYA sp. oor. Plate 1, Ax, Ts Plate 2.8.32. 

General coloration gray, præscutum with four scarcely dif. 
ferentiated plumbeous-gray stripes; antennse (malo) moderately 
long, if bent backward extending to shortly beyond base of ab- 
domen; legs black, femoral bases yellow; wings broad, yellowish 
brown, cells С and Sc uniformly dark brown; Ri.: atrophied; 
male hypopygium with tergite notched medially; caudal border 
of eighth sternite with а pale median incision, on either side with 
a lobe bearing decussate setæ, i 
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Male.—Lengih, about 13 to 14 
antenne, about 4 to 4. 

Female.—Length, about 15 milliracters; wings, 16. 

Frontal prolongation of head black, more or less pruinose: 
nasus distinet; palpi black. Antenna (male) moderately long, 
if bent backward extending to shortly heyond base of abdomen; 
black, pedicel a litle paler; flagellar segments moderately in- 
eised; verticils subequal in length to segments; thirteenth seg- 
ment reduced to a mere button. Head gray; vertical tuberele 
low. 

Mesonotum dark gray, prescutum with four searcely differen- 
tiated, plumbeous-gray stripes. Pleura light gray; dorsopleural 
membrane dark. Halteres relatively long, obseure yellow, knobs 
weakly darkenod. Legs with саха Nght gray; trochanters 
obscure yellow; remainder of legs black, femoral bases obscure 
yellow, on forelegs involving about proximal fourth, on posterior 
legs about proximal half; tibial spur formula I: claws 
(male) simple. Wings (Plate 1, fig. 7) broad, almost uniformly 
tinged with yellowish brown, cells C and Sc beyond arculus dark 
brown; stigma pale, scarcely differentiated from ground; very 
restrieted obliterative arcas on membrane before stigma and 
on either side of cord in eclls R and 1st Mz, adjoining veins much 
more extensively obliterated; veins dark. Squama naked; abun- 
dant macrotrichia on all longitudinal veins beyond cord. Ve- 
nation: Ra, entirely atrophied or represented by a tiny spor 
only; Rs about one and one-third to one and one-half as long as 
oblique m-cu; cell Ist М. variable in shape; petiole of cell M, 
varying from much shorter than m to longer than this element; 
cell 2d A relatively narrow. 

Abdomen black, surface sparsely pruinose; lateral margins of 
outer segments grayish. Male hypopygium (Plate 2, fig. 32) 
relatively small, tergite, 9f, and sternite, 9s, separated. Ninth 
tergite, 9t, with a narrow median notch, lateral lobes subcon 
guous, obtuse, their margins microscopically erenulate. Outer 
dististyle, od, unusually small, eylindrieal, with sparse long setze. 
Inner dististyle, id, shaped as in many species of Nephrotoma; 
both apical and lateral lobes biunt, heavily blackened. Eighth 
sternite, 8s, wilh a median notch that is filled with pale mem, 
brane, on either side with a small marginal lobe that bears long 
decussate sote. Ovipositor with slender, straight cerci. 

Habitat —China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 feet, June 12, 1937 (Tsen). Allotopotype, female. - Para- 
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topotypes, 8 males, altitude 9,000 to 11,000 feet, June 9 to 12, 
1037 (Tsen). ۴ 

Tipula (Oreomyza) perlata is readily told from other regional 
species by the broad, strongly tinted wings, wilh the costal 
border narrowly but conspicuously dark brown. 
тт. (OREONYZAY LATISSIMA, өө. net, Flute 1, te- i Plate 3. fe. H 

General coloration gray, priesculum with four darker gray 
stripes, intermediate pair separated by a capillary dark-brown 
median vitta; antennal flagellum beyond basal segment black; 
pleura light gray; knobs of halteres dark brown; legs black, 
femoral bases broadly yellow; wings brown, variegated with 
darker brown and whitish hyaline, latter including a complete 
erossband beyond cord; preareular region and base of costal field 
beyond h bright yellow; a major dark marking beyond arculus 
and surrounding h; Ri.z entire; outer abdominal segments black- 
ened; male hypopygium with caudal border of tergite with a 
U-shaped notch, lateral lobes tvuneate; basistyle not produced; 
inner dististyle with a conspicuous fleshy lobe on outer margin 
at base. 

Male—Length, about 15 millimeters; wing, 16,5; antenne, 
about 5. 

Femate—Length, about 20 to 22 millimeters; wing, 18 to 19. 

Frontal prolongation of head relatively long, dark gra 
short but distinct; palpi black. Antenna (male) moderately 
long; basal three segments brown, first more or less pruinose; 
succeeding segments black, moderately incised, longe: i 
trifle longer than segments; in female, antenna: shorter, 
eisures slightly pale. Head dark gray, sides of posterior vertex 
and a vague median line slightly darkened; vertica] tubercle of 
moderate size, 

Mesonotum light gray, with four darker gray stripes, inter- 
mediate pair separated by a capillury dark-brown median vitta 
that becomes obsolete behind; setigerous punctures of humeral 
region conspieuous, dark brown, of posterior interspaces much 
less distinct; scutum gray, lobes variegated with brown; seu- 
fellom and postnotum much darker gray. Pleura light gray, 
dorsopleural membrane more buffy. Halteres yellow, knobs dark 
brown, Legs with coxa: light gray; trochanters obscure yellow; 
femora black, bases broadiv yellow, involving approximately 
basal third of segment; tibim and tarsi black; claws (male) 
with a basal spine. Wings (Plate 1, йл. 8) with ground color 
brown, variegated by darker brown and whitish hyaline arcas 
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to produce an unusually brillant pattern; entire prearcutar field, 
as well as cell Se, and cell C beyond basal portion, brilliant yet- 
low; darker brown areas including a postarcular darkening in 
bases of cells R and M, with a slightly disconnected area 
in cell C on either side of h which is scarcely visible against this 
ground; stigma and a confluent &теа on anterior cord, as well as 
outer portion of cell C dark brown; whitish areas include а com- 
plete band beyond cord from base of cell Rs to posterior margin 
in cell Му; major white areas before cord include three in cell 
R, two in cell M, three in cell Cu, the extensive outer area eross- 
ing vein Ist A into the outer end of cell Ist А, the more basal 
two areas invading cell 1st A behind; an isolated marginal arca. 
in eoll Ist A and base of cell 2d А; a much less distinct brighten- 
ing near outer end of cell Ra; veins brown, yellow in flavous 
areas, Venation: Ria short but complete, oblique in position; 
Rs elongate, exceeding twice m-cu; petiole of cell M, subequal to 
or shorter than m. 

Basal abdominal tergite gray; succeeding three tergites yel- 
low, restrictediy darkened laterally, with a broken median vitta. 
that is broadly interrupted at proximal end of each segment; 
segments beyond fifth uniformly blackened. Mule hypopygium 
“(Plate 3, fig. 33) relatively large, compressed; ninth sternite, 
95, separate from tergite, 9t; basistyle, b, entire, not produced. 
Ninth tergite, 9%, extensive, flattened, caudal margin with a U- 
shaped median notch, latera! lobes broad, with truncated apices; 
dorsal surface with numerons seattered sete, lacking on me- 
dian area which is very little produced at base of median noteh, 
Outer dististyle a little expanded at base, outer portion subcy- 
Tindeieal, gently curved. Inner dististyle, id, with an extensive 
lobe on posterior margin at base, lower portion of lobe covered. 
with abundant delicate setale. Dighth sternite unarmed, with- 
out lobes or setal brushes. 

Hebitat.—China (Szechwan). 

Holotype, mate, Mount Omei, White Cleud Temple, attitude 
9,000 fect, June 12, 1937 (Tsen). Allotopotype, female, sum- 
mit, altitude 11,000 feet, June 8, 1937. Parutupotype, female, 
with the allotype. 

‘This singularly beautiful fly is allied to Tipula (Oreomyza) 
Intibasis Alexander and similar species, differing conspicuously 
in the coloration of the body, the wing pattern, and the structure 
of the male hypopygium. The wings, with the prearcular field 
yellow, followed by & major dark-brown area, and with a com- 
plete white fascia beyond the cord, are distinctive. 
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TIPULA (ORFOMTZA) SEXLODATA мр. mer. Plate 1. 9g. Pi Plate 3. te. 16 

General coloration gray, prascotum with four darker brown- 
ish gray stripes; antennal seape and pedicel yellow, Nagellum 
binek, segments weakly incised; legs black, only femoral bases 
restrictedly yellow: claws (male) toothed; wings almost uni- 
formly brown, sparsely variegated with cream-colored areas; 
basal abdominal segments chiefly reddish yellow, outer segments 
black; male hypopygium with tergite bearing six lobes, two 
pairs on ventral surface bearing conspicuous tufts of sete: 
inner dististylo with a slender yellow horn on outer margin at 
base; eighth sternite unarmed. 

Male —Length, about 16 millimeters; wing, 20; antenna, 
about 5. 

Frontal prolongation of head huffy yellow above, more infus- 
cated on sides; nasus long, pale yellow; palpi brownish black, 
incisures a little paler. Antenme with scape and pedicel yellow, 
flagellum black; flagellar segments only weakly incised; longest 
verticils subequal in Jength іо segments; terminal segment a tiny 
oval button. Head gray, more ochreous on sides of anterior 
vertex; a capillary dusky median vitta. 

Pronotum yellowish gray, with a dusky median Jine, and more 
or less darkened on sides. Mesonotal prasscutur light gray, with 
four slightly darker brownish gray stripes, intermediate pair 
contiuent and dusky at extreme cephalic ends; lateral stripes a 
little darker then intermediates; posterior sclerites of notum 
light gray, each lobe variegated by brownish gray areas. 
Pleura gray, dorsopleural membrane buffy yellow. Halteres 
yellow, knob dark brown, its apex a trifle paler. Legs with 
сох light gray; trochanters yellow; remainder of legs black, 
only femoral bases narrowly yellow; claws (malc) with а single 
basal spine. Wings (Plate 1, fig. 9) almost uniformly brown, 
sparsely variegated by whitish subhyaline or creamy areas; pre- 
arcular field and cells С and Se light yellow, outer end of cell С 
slightiy more darkened; stigma and a confluent cloud on anterior 
cord darker brown; pale obliterative areas before stigma and 
across cell 1st Mx; creamy areas in extreme base of cell Ry, near 
base and outer end of cells M and Cu, and near bases of both 
anal cells; a small pale marginal spot in cell Ist A; veins dark 
brown. No squama] sete. Venation: R,, longer than Ras; 
Rs very long, about two and one-half times m-et; Ma a lite 
shorter than basal section of Ma. 

Abdomen with basal four segments reddish yellow, narrowly 
striped with darker; outer segments, including hypopygium, 
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black. Male hypopygium (Plate 3, fig, 34) with tergites, 9%, 
marrowed outwardly, caudal margin with a deep U-shaped to 
nearly rectangular median notch, lateral lobes obliquely trun- 
cate, terminating in slender literal points; oblique margins of 
these lobes microscopically crenulate; on ventral surface of 
tergite on either side with two further lobes, both conspicuously 
tufted with setze, more cephalic lobe shorter and stouter; normal 
surface sete of tergite virtually lacking. Basistyle with caudal 
margin bearing a small obtuse glabrous lobe, apical border pro- 
dueed into a short blackened spine. Outer dististyle, od, dusky, 
weakly spatulate. Inner dististyle, id, stout; apical beak stout; 
posterior portion at base produced into a stendor yellow horn 
that bears numerous sete. Eighth sternite unarmed. Adea- 
gus, m, triangular, short, subtending apophyses greatly reduced 
10 virtually lacking. 

Habvitat.—China (Szechwan). 

Holotype, male, Mount Omei, summit, altitude 11,000 fect, 
June 9, 1937 (Ten). 

Tipula (Oreomyza) sezlobuta is quite different from other 
allied forms of generally similar coloration, the chief distinc- 
tions being found in the tergite and styli of the male hypopy- 
gium, 


verc 


(ORFOMYZAN COMPRESSILODA эр. ov. PI W; Plate $, fe. 330 

General coloration gray, prescutum with three conspieuons 
dark-gray stripes;.antennal scape and pedicel yellow, flagellum 
black; halteres brownish black, base of stem restrictedly ob- 
seure yellow; legs black, femoral bases narrowly obscure yellow: 
wings yellowish brown to pale brown, sparsely varicgated with 
whitish and cream-colored arcas; cell Ist М, with inner end 
pointed; basal abdominal segments reddish yellow, striped with 
black; outer segments uniformly black; male hypopygium with 
tergite broadly notched medially, from ventral surface on either 
side with a compressed blade. 

Maie—Length, about 13 to 14 millimeters; wing, 17 to 18.5; 
antenna, about 5.5 to 6. 

Femole.—Tength, about 16 millimeters; wing, 14. 

Frontal prolongation of head brown to yellowish brown; na- 
sus distinet; palpi black. Antenne (male) relatively long; 
seape and pedieol yellow, fagellum black; flagellar segments 
moderately incised, relatively long, vertieils shorter than seg- 
ments; terminal segment reduced. Head gray, vertex with a 
dusky median line; vertical tubercle low, entire. 
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Pronotum gray, darkened medially. Mesonotal præscutum 
gray, with three conspicuous dark-gray or brownish-gray stripes, 
median stripe very insensibly divided medially by double dusky 
lines; posterior sclerites of notum gray, scutal lobes conspic- 
wously variegated by brownish gray; а vague capillary median 
darkening on postnotam. Pleura light gray; dorsopleural mom- 
brane obscure yellow. Halteres brownish black, base of stem 
restrictedly obscure yellow. Legs with сохт light gray; tro- 
chantera obscure yellow; remainder of legs black, femoral bases 
very narrowly obscure yellow. Wings (Plate 1, fig. 10) with a 
strong yellowish-brown to pale-brown tinge, cell Sc somewhat 
clearer yellow; stigma and a confluent eloud on anterior cord 
slightly darker brown; restricted whitish obliterative areas be- 
fore stigma and across cell Ist Mz; in cases ground color vaticgat- 
ed by very restricled cream-colored areas in base and apex of еей 
M and іп cells Cu, 1st A, and 2d A; in still other cases these areas 
quite lacking; veins dark brown. Venation: Rs Jong, from two 
to two and one-half times aa long as m-cu; cell 1st M, narrow, its 
inner end pointed; cell М, deep, its petiole subequal to or shorter 
than ni. 

Basal abdominal tergites gray; tergites two to four reddish 
yellow, with a very broad entire black dorsa! stripe and less dis- 
tinet sublateral stripes, most conspicuous on second segment, 
Jateral borders gray; fifth and succeeding segments uniformly 
black; basal sternites uniformly yellow. Male hypopygium 
(Plate 3, fig. 85) with tergite, 9%, sternite, 9з, and basistyle, b, 
separate, Ninth tergite, 9/, with caudal border broadly notched, 
margin microscopically roughened; from ventral surface on 
either side a compressed blade projecting caudad, apex obtuse, 
ventral margin microscopically roughened. Basistyle, b, un- 
armed. Outer dististyle, od, relatively small, dusky, weakly 
spatulate. Inner dististyle, id, as figured, ZEdeagus, a, pro- 
jecting caudad from the genital chamber, dorsal surface chan- 
nelled, tip decurved. 

Habitat— China (Szechwan). 

lioloiype, male, Mount Omei, summit, altitude 11,000 feet, 
June 9, 1997 (Tsen). Allotopotype, female. Paratopotypes, 
7 specimens, males and females, altitude 9,000 to 11,000 feet, 
June 12 to 14, 1937 (Teen). 

In its general appearance Tipula (Oreomyza) compressitoba 
is very similar to f. (O,) sezlobato sp. nov., but the structure of 
the male hyponygium indicates a very distihet species. 
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TIPULA KORBOMTZA) FERCOMMODA ap, төт. Plate 1, Ag. J1; Plats 3, Ar. 16. 

General coloration light gray, prescutum with four darker 
stripes; antenna (male) relatively long, if bent backward ex- 
tending about to base of abdomen; scape and pedicel obseure yel- 
low, flagellum black; flagellar segments with basa] enlargement 
only feebly developed; apex of knob of halteres yellow; legs 
black, femora] bases narrowly yellow; claws (maie) simple; 
wings beautifully variegated light yellow and brown, including 
numerous yellow areas before cord and an incomplete crossband 
beyond cord; cell M, short-petiolate; basal abdominal segments 
yellow, striped with black; sixth and succeeding segments uni- 
formly black; male hypopygium with tergite notched, ventral 
surface on either side with a compressed triangular blade; basi- 
style at apex produced into a glabrous blade; outer dististyle 
long and slender, nearly cylindrical; inner dististyle large, scoop- 
shaped. 

AMfele—Length, about 16 millimeters; wing, 18; antenne, 
about 6.5. 

Frontal prolongation of head moderately long, gray; nasus 
distinct; palpi black. Antenna: (male) relatively long, if bent 
backward extending approximately to base of abdomen; seape 
and pedicel obscure yellow, flagellum black, first segment a 
trifle brightened at base; flagellar segments subcylindvical, with 
feebly indicated besal swellings; longest verticils subequal to 
or shorter than scgments; terminal segment greatly reduced. 
Тїсай gray, more yellowish on front and orbits; a dusky me 
dian vitta on posterior vertex; vertical tubercle entire. 

Pronotum brownish gray. Mesonotal praseutum light gray 
with four darker stripes, intermediate pair darker gray, nar- 
rowly bordered by more brownish gray, including a median 
vitta; lateral stripes slightly darker brownish gray ; scutum light 
gray with large brownish-gray areas on lobes; scutellum and 
mediotergite light gray, with a conspicuous dark mediam linc. 
Pleura light gray; dorsopleural membrane more buffy. Hal- 
teres with stem obscure yellow, base of knob dark brown, tip 
abruptly and conspicuously pale yellow. Legs with соха light 
gray; trochanters obscure yellow; remainder of legs black, fe- 
mora] bases narrowly yellow; claws (male) simple. Wings 
(Plate 1, fig. 11) beautifully variegated light yellow and brown, 
prearcular region and cell Se brighter yellow; ground color 
brown, including cell C; whitish obliterative areas before stigma, 
with a major arca crossing cell Ist Mz; yellow areas in all cells 
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before cord, subequal in extent to dark ground, bases of cells 
К and M of latter color; a broad incomplete crossband beyond 
cord, extending from costa to cell Ist Mz; veins brown, more 
brightened in yellow areas. Squama naked, Venation: Rs 
about twice m-cu; Ry, entire; cell M, very short-petiolate {а 
nearly scesile; Ma shorter than basat section of М, 

Basal abdominal tergite gray pruinose, tergites two to five 
yellow, with a continuous black median stripe and less distinct 
sublateral stripes, extreme margina more grayish; basal ster- 
nites more uniformly yellow; ouler segments uniformly black. 
Male hypopyxium (Plate 3, fig. 36) with tergite, Ot, separated 
from sternite, 9s, execpt on cephalic third; basistyle enlire. 
Ninth tergite, 9t, transverse, narrowly divided medially by pale 
membrane; caudal margin with a V-shaped median noteh, lat- 
eral lobes [ow and obtuse; from ventral surface of tergite on 
either side а compressed triangular blade, directed cavdad. 
Basistyle, b, produced apically into a conspicuous, long-trian- 
gular, glabrous blade, tip narrowly obtuse. Outer distislyle, 
od, long and slender, nearly cylindrical. Inner dististyte, id, 
large and massive, shallowly scoop-shaped; a long dorsal crest 
with long sparse set. Eighth sternite simple. A2deagnts small, 
decurved; gonapophyses greatly reduced, 

Habitat China (Szechwan). 

Holotype, male, Mount Omei, between White Cloud Temple 
and summit, altitude 10,000 feet, June 10, 1937 (Tscn). 

Tipula (Oreomyza) percammoda is apparently most nearly 
allied to T. (0.) comprersiloha sp, nov, and similar species, dif- 
fering in the conspicuously patterned wings and jn the structure 
of the male hypopygium. 

TIPULA (OREOMYZAY PROCLAVA on ner. Plate 1, бє. 32; Plate 3, 64. 37, 

General coloration gray, preseutum with four slightly dif- 
ferentiated, clearer gray stripes; antenne black, basa! three 
segments yellow; legs brownish black, femoral bases broadly 
yellow; wings brown, preareular field conspicuously bright yel- 
low; three large white discal areas, including a virtually com- 
Piete band beyond cord; basal abdominal segments yellow, ter. 
gites trivittate with brown, outer segments uniformly black; 
male hypopygiam with tergite notched medially, incision bear- 
ing a conspicuous median spine; basistyle produced into a spine; 
outer dististyle compressed, 

Mele.—Length, about 14 to 15 millimet 
antenne, about 4 to 4.2. 


wing 16.5 to 17.5; 
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Femate.—Length, about 22 millimeters; wing, 19. 

Frontal prolongation of head obscure yellow above, darker 
laterally, pruinose at base; nasus distinct; palpi black. Antennas 
(male) relatively short, if bent backward extending about to 
wing root; scape and pedicel light yellow; first flagellar segment 
yellow, apex darkened, remainder of flagellum black; flagellar 
segments moderstely incised; longest vertieils subequal to seg- 
ments; terminal (thirteenth) segment variable in size, from 
one-third penultimate (o greatly reduced. Head gray, center 
of vertex darker; vertical tubercle low and indistinct. 

Mesonotum brownish gray, pruseutum with four slightly dif- 
ferentiated, clearer gray stripes that are insensibly bordered 
by darker, intermediate stripes nearly conduent at anterior and 
posterior ends, more widely separated in intermediate porti 
each scutal lobe with two dark areas. Pleura yellowish gra 
variegated with darker gray areas; dorsopleural membrane yel- 
low. Halteres brownish yellow, knobs dark brown. Legs with 
соха yellowish gray; trochanters obscure yellow; femora dark 
brown, passing into black at tips, bases broadly yellowish, nar- 
Towest (about basal fourth) on forclegs, widest (about basal 
two-thirds to three-fourths) on posterior femora; tibia: brown- 
ish black, tips black; tarsi black; tibial spur formula 1:2: 2; 
claws (male) with a single erect spine on basal half. Wings 
(Plate 1, fig. 12) with ground color brown, prearcular field con- 
spicuously bright yellow; wing dise with three conspicuous 
whitish areas, including à nearly complete band beyond cord, 
from costal border in cell Б. to midlength of cell M, or beyond 
practically to posteriar border; second area at near two-thirds 
length of cell M, more or less invading coll R in front, very ex- 
tensively so in female; third arca more basal, involving subbasal 
Portions of cells Cu and 1st A; stigma, calls Sc and Cun and a 
seam on anterior cord darker than ground; veins brown, yellow 
in flavous areas, especially prearcular feld. Venation: Distal 
end of vein R,, alraphied, spur varying in completeness from 
‘one-half to three-fourths length; petiole of cell M, subequal to or 
slightly longer than m, 

Abdomen with basal four tergites yellow, trivittate with brown, 
median vitta very narrow on first tergite and basal half of sec- 
ond, widened behind; first tergile opaque, succeeding segments 
and baszl sternites polished yellow; outer segments, including 
hypopysium, black. Male hypopygium (Plate 3, fig. 37) rela- 
tively large, compressed; tergite and sternite separated. Ninth 
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tergite, 91, extensive, slightly narrowed outwardly, caudal mar- 
gin with a broad U-shaped notch, median region further pro- 
duced into a long spine; lateral lobes obtuse, obliquely truncated. 
Basistyle, b, entire, caudal margin produced into a strong 
straight spine. Outer dististyle, od, compressed, widened out- 
wardly, apox obliquely truncated. Inner dististyle, id, shaped 
аз in figure; outer margin at midlength produced into a spine; 
ut base prolonged into a more flattened scoop. Eighth sternite 
unarmed. 

Habitat—China (Szechwan), 

Holotype, mate, Mount Omei, Chu Lao Tong Temple, altitude 
6,500 feet, June 6, 1937 (Tecn). Allotopotype, female, June 
5 and 6, 1937. Paratopotype, male, June 5, 1937. 

Tipula (Oreomuza) procliva is entirely diferent from all 
other regional species of the subgenus having the basistyle of the 
mate hypopygium produced into а spine. 

TIPULA (ORTONTZA) PERTENUIS өө. vor. Plate 1, бш, 19; Piate 3, fe. $3. 

Belongs to the mutile group; general coloration gray, pra- 
scutum with four slightly darker gray stripes, intermediate pair 
separated by a capillary brown villa; antenne with basal three 
segments yellow, remaining segment black; halteres yellow; 
legs black, femoral bases restrictedly yellow: claws (male) with 
а small basal tooth; wings with ground color rich brown, arculac 
region and cell Sc light yellow; dise of wing with large cream- 
colored arcas, including an incomplete stripe beyond cord; m-cu 
and My, subequal, basal abdominal segments yellow with an 
entire median black stripe; outer segments uniformly blackened ; 
male hypopygium with basistyle produced caudad into a slender 
hairy lobe; outer dististyle flattened; inner dististyle narrow; 
gonapophyses paired, scabrous at tips; eighth sternite truncated 
at tip, with dense short seta. 

Male.—Length, about 11 to 11.5 millimeters; wing, 12 to 12.5: 
antenna, about 4. 

Frontal prolongation of head obscure yellow io brownish 
yellow above, including long slender nasus; lower surface 
blackened; palpi black. Antenna moderately long; basal three 
segments yellow, remainder black; flagellar segments weakly 
incised; longest verticils a little shorter than segments; terminal 
segment reduced, about one-third penultimate, narrowed out- 
wardly. Head gray, posterior vertex with a capillary dark 
vitta. 
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Pronotum gray. Mesonotal przscutum light gray, with four 
darker gray stripes, intermediate pair scparated by a capillary 
brown median vitta, their outer margins narrowly bordered by 
brownish gray; lateral stripes poorly defined, best indicated along 
their lateral borders; setigerous punctures small and relatively 
inconspicuous; posterior sclerites of notum light gray, scuta! lobes 
and central areas of scutum, scutellum, and mediotergite darker. 
Pleura gray, dorsopleural membrane buffy yellow. Halteres 
yellow, knob not or searcely darkened. Legs with сох gray, 
posterior pair paler; remainder of tegs black, femoral bases ге- 
strictedly yellow ; claws (male) with a small basal tooth. Wings 
{Plate 1, fig. 13) with ground color rich brown, arcular region 
and cell Se clear light yellow; stigma slightly darker brown; 
cream-colored areas on dise, including a narrow and more or 
lesa broken band beyond stigma in cells Ry, Rs, and Rs: an area 
across cell Ist Mz and large spots before cord, including an ill- 
delimited arex near bases of cells Rt and M, with other arcas in 
outer ends of these cells and in cells Cu and A; outer wing 
cells and Ist A uniformly darkened; veins brown, yellow im 
favous areas. Venation: Ri; entirely atrophied; К: meeting 
Sez + Ry at an angle; Rs long, approximately three times m-cu, 
the latter subequal to the long Мун; petiole of cell M, longer 
than т. 

Abdominal tergites with basal three or four segments yellow, 
with a broad blackish median stripe that is widened behind; 
outer segments, including hypopygium, blackened; in some 
specimens, including the type, the pale color does not extend 
beyond the second tergite; basal sternites brightened. Male 
Iypopygium (Plate 3, fig. 38) relatively large and conspicuous, 
tergite, 9f, and sternite entirely separate; basistyle, b, entire, 
caudal margin produced caudad into a slender lobe, more flat- 
tened on one face than on the other, with numerous jong sete 
and delicato scattered setul. Ninth tergite, 9¢, narrowed pos- 
teriorly, restrictedly divided medially by pale membrane, each 
side slightly bilobed, lobes obtuse, one smaller and glabrous. 
Outer dististyle, od, flattened, broadest on basal half. Inner 
dististyle, id, unusually narrow, apex slender, subacute, surface 
with longitudinal strize; surface and margin with scattered seta; 
from posterior outer angle juts a conspicuous pale lobe. Gona- 
pophyses, g, paired, jutting from genital chamber, anex of each 
obliquely truncated, microscopically roughened and scabrous. 

aei 
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Hight sternite, 8s, moderately projecting, narrowed posteriorly, 
apex broadly truncated; sete at apex longer and more abundant 
than elsewhere on sclerite. 

Habitat China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, 
9,000 fcet, June 12, 1937 (Tsen), Paratopotypes, 2 males. 

Tipula (Oreomyza) pertemuis is closest to T. (0.) mutiloides 
Alexander and 7. (O.) зити! йа Alexander among the de- 
scribed regional forms, differing conspicuously in the pattern 
of the wings and, especially, in the structure of the male hypo- 
pygium, notably the produced basistyles and paired seabrous 
gonapophyses. 


POLICHOPEZA (POLICHOFEZA) HONSRICENSIS m. = 
[Ex 


Mesonotal preseutum and seutal lobes uniformly blackened; 
antenna (male) relatively long, scape and pedicel yellow, fia- 
gellum black; pleura slightly varicgated with darker; femora 
yellow, tips broadly blackened; tibie black; basitarst black, 
tips narrowly snowy white; remaining tarsal segments chiefly 
white; wings weakly tinged with brown; stigma oval, darker 
hrown; Ses ending a short distance beyond origin of short ob- 
tique Ёз; medial forks shallow; outer abdominal segments black- 
ened; male hypopygium with iergite trilobed; phalloseme con- 
spieuous, consisting of paired yellow spiniform blades that sub- 
tend the slightly longer adeagus. 

Male.—Length, about 12 millimeter: 
about 6. 

Frontal prolongation of head short, brownish black; palpi 
black, Antenne (male) relatively long, as shown by measure- 
ments; scape and pedicel yellow, flagellum black; flagellar sex- 
ments subcylindrical; vertichs shorter than segments; terminal 
segment about two-thirds penultimate. Head dult brownish 
black, front and anterior vertex obscuro yellow. 

Pronotum infuseated, obscure yellow behind. Mesonotal 
preescutum and sental lobes uniformly blackened, surface ni 
dous, humeral region very restrictedly obscure yellow; sete of 
præscutal interspaces white, of moderate length, suborcct; me- 
dian region of seutum and scutellum testaceous yellow, paraseu- 
tella darker: central portion of mediotergite pale, posterior and 
lateral margins broadly blackened. Pleura yellow, variegated 
with brownish black on ventral anepisternum, sternopleurite, 
meron, and pleurotergite. Halteres elongate, stem yellow, knob 


де 
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wing, 13; antenne 
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brownish black, apex slightly paler. Legs with cox:e and tro- 
chanters yellow, latter darkened on inner faces; femora obseure 
yellow, tips broadly blackened, more extensively so on forelegs; 
tibiae black; basitarsi black basally, distal fourth or fifth white; 
remainder of tarsi white, terminal two segments darker. Wings 
(Plate 1, fig. 14) with a weak brown tinge; stigma oval, darker 
brown; veins brown. Macrotrichia throughout length of Rs. 
Venation: Se moderately long, nding a short distance be- 
yond origin of Rs, Sc, faintiy indieated, opposite origin of Rs; 
Rs short, about one and one-half as long as basal section of 
Ry. slightly oblique; medial forks shallow; M, only a little longer. 
than its petiole; cell 2d A narrower than in katoi. 

Abdomen obscure yellow, variegated with darker, outer sez- 
ments Uniformly brownish black to black Male hypopygium 
(Plate 4, fig. 39) with tergite, 9t, trilobed, heavily blackened; 
latera! lobes relatively slender, tips truncated; median lobe lower, 
obtuse. Phallosome, p, conspicuous, consisting of paired yellow 
blades that subtend the longer ædeagus, these blades narrowed 
to acute points, 

Haditat—Japan (Honshíu). 

Ilolotype, male, Komagatake, Yamanashi-ken, July 21, 1936 
(Jiro Machida). 

I express my deep thanks to my long-time friend, Dr. Jiro 
Machida, for his continued interest in sending me shipments of 
Japanese Tipulide. The nearest ally of the present fly is Doli- 
chopeza (Dolichopeza) katoi Alexander (northern Ionshiu, 
Japan), which differs conspicuously in the coloration of the 
body, legs, and wings, and in the structure of the male hynopy- 
gium. 


CYLINDROTOMINA: 
CELINDROTOMA MEGACERA m. rov. Plate Y аа, 14. 

General coloration black, thorax conspicuously pitted and 
punctured; antenne (male) of unusual length, about one and 
one-half as long as body or wing; eyes contiguous on vertex; 
halteres dusky, base of stem restrictedly yellow; wings with a 
brownish tinge; meu beyond midlength of cell 1st Mz; abdomen, 
including hypopygium, black. 

Male—Length, about 7.5 millimeters; wing, 8; antenne, 
about 12. 

Rostrum short, black; palpi black. Antenne (male) about 
one and onc-half ss Jong as either body or wing, dark brown 
throughout; flagellar segments long-cylindrical, outer ten to 
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twelve segments all nearly equal in length, each measuring just 
short of I millimeter; verticils long, coarse, scattered over seg- 
ments. Head black; eyes very large, contiguous on vertex. 

‘Thorax dull black, surface conspicuously pitted and punctured, 
least so on presenta! stripes and on scutellum; dorsopleural 
membrane restrictedly yellow. Halteres dusky, base of stem 
restrietedly yellow. Legs with come black; trochanters brown; 
femora yellow basally, darker on outer portions; tibhe pale 
hrown, tips narrowly dark brown; tarsi dark brown, Wings 
{Plate 1, fig. 15) with a brown tinge; veins darker brown. 
"Macrotrichía on longitudinal veins beyond cord and an all but 
basal fifth of Rs, lacking on M, Cu, and nnals. Venation: 
Free tip of Se: persistent; basat section of Ry; short; cell Mi 
sessile; m-cu beyond midlength of cell Ist Мз; distal section of 
Cu, bent strongly caudad, narrowing cell Cu at margin. 

Abdominal tergites, including hypopygium, black, lateral bor- 
ders of segments paler; basal sternites pale, remainder dark. 

Habitat China (Szechwan). 

Holotype, male, Pehlüting (Deh-luh-din), altitude 6,000 feet. 
July 11, 1937 (Franck) 

The only near relative is Cylindrotoma taiwania (Alexander), 
of Formosa and castern China. The latter fly was described 
as a species of Cytiaromyia Scudder * based upon the presence 
of a supernumerary crossvein in cell R;, but additional spe 
mens received now indicate that this feature was an abnormality 
of the holotype specimen, I prefer to refer the two species to 
Cylindrotoma, but the marked structural characters indicate 
that а new genus will eventually be required for their reception. 
The present fly much resembles C. tniwania but has the antenne 
unusually long, being approximately one and one-half as long 
as the entire body. 

CYLINDAOTOMA WYTOPYGIALIS m mer. Plate 3, Be. 161 Piete ө. бр 4. 

General coloration black; pronotum, seutellum, and cephalic 
portion of mediotergite light yellow; pleura chiefly yellow, va- 
riegated with black; halteres and legs black; wings strongly 
tinged with blackish; Sc, lying before level of т-та; inner end 
of cell 1st M, strongly arcuated; male hypopygium enlarged; 
ninth tergite strongly notched medially; ædeagus subtended on 
either side by about twelve acute spines, 


* Philip. Journ. Sci. 40 (1929) 523, 624. 
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AMalc.— Length, about 11 to 13 millimeters; wing, 10 to 11; an- 
(епт, about 4.5 to 5. 

Rostrum black above, obseure yellow on sides; palpi black. 
Antennas black throughout; vertieils of cylindrical flagellar seg- 
ments conspleuous, for the most part unilaterally distributed, 
Head dull black, smooth, front and posterior orbits more yellow; 
eyes small; anterior vertex very broad, much wider than diem- 
cter of eve as viewed from above. 

Pronotum conspicuously pale yellow, restrictedly darkened 
laterally. Mesonotal prescutum dull black, interspaces marked 
by deep impressed lines, surface unsculptured; humeral region 
restrictodly light yellow; scutum black, median region re- 
strictedly obscure yellow; scutellum yellow, more infuscated 
medially, paraseutella yellow; mediotergite with cephalic third 
and lateral margins yellow, posterior portion broadly black. 
Pleura pale yellow, anepisiernum and ventral sternopieurite 
brownish black; a smaller black area on ventral pleurotergite 
above root of halteres. Halleres black, extreme base of stem 
yellow. Legs with соха yellow, bases weakly infumed, espeeial- 
ly fore and middle pairs; trochanters yellow; legs black, only 
femoral bases restri¢ledly yellow. Wings (Plate 1, fig. 16) with 
a strong blackish tinge, the relatively large, oval stigma still 
darker brown; cells C and Se a trifle darker than remainder of 
ground; veins dark brown, Venation: Tip of vein Sc, persisting 
as a spur of varying lengths, Sc. lying just beyond fork of Rs 
and before level of r-m; Rs long, distinctly longer than cell Ist 
Mz; coll M, variable in length, from nearly sessile to having its 
petiole subequal to m; inner end of cell Ist М strongly arcuated; 
m-cu variable in position, from about opposite one-third to 
nearly one-half length of cell Ist Ma. 

Abdomen long, hypopygium unusually large and conspicuous; 
abdomen black, surface very sparsely pruinose. Male hypopy- 
gium (Plate 4, fu. 40) very conspicuous; tergito 95, larg», 
strongly arched, caudal margin decply notched medially, lateral 
angles produced caudad into slender lobes. Dististyle, d, com- 
plex, at base on inner margin with a slender curved апа. Æ- 
deagus very complex, at apex with about a dozen acute spines 
on either side of zdeagus, iaiter narrowed and pale at tip, 
with microscopic points. 

Habitat—Ching (Szechwan). 
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Holotype, male, Mount Omri, summit, altitude 11,000 feet, 
June 9, 1937 (Tsen). Paratopotypes, 12 males, altitude 10,000 
to 11,000 feet, June 9 and 10, 1937 (Tsen). б 

The only approximately similar species in Cylindrotoma ni- 
gripes Alexander,’ from the Szcchwan-Tibet border. The unique 
type of the latter is a badly damaged specimen that was pre- 
sumed to represent the male ох, but this is uncertain, as di 
cussed under the originel account. If the specimen is а mate 
and the antenne are correctly associated, the species is very 
distinct from the present Яу. In other regards, nigripes differs 
from the present fly by the uniformly darkened pronotum and 
megonotum und the scarcely variegated thoracic pleura; the 
wings are only faintly darkened, with smail stigma, and with 
See lying some distance beyond the level of r-m. Tho present 
fly is the most conspicuous member of the genus yet discovered, 

LIMONUNA 
Limoni 
LIMONIA (LIMONIA) PERNICRINA м 

General coloration black, including entire hend and thorax; 
Temora chiefiy black, bases yellow, with a narrow yellow subter- 
minal ring; tibiæ and tarsi black; wings yellow, heavily pat- 
terned with brown; Se long, Sez longer than Sci, ending opposite 
or beyond fork of Rs; Rı.. from two to four times as long as 
Tt; alone; vein R, at outer end deflected strongly caudad, cell 
wide at margin; cell Ist M, shorter than any of veina beyond 
it; m-en at or shortly before fork of M; male hypopygium with 
caudal margin of tergite emarginate; ronapophyses with mesal- 
apical lobes very low and obtuse. 

Maie—Length, about 10 millimeters; wing, 30.5 to 11. 

Female.—Length, about 13 to 14 millimeters; wing, 12. 

Rostrum black, naragloss= paler; palpi black. Antenn with 
scape and pedicel black; first flagellar segment restrictedly 
brightened at base, remainder of organ black; flagellar segments 
subcylindricat, vertieils а little exceeding segments. Head black; 
anterior vertex wider than diameter of scape in female, a litile 
narrower in male; head narrowed behind. 

Thorax uniformly black, surface rather dull, without mark- 
ings; prescutal seta very sparse but elongate, Pleura sparsely 
pruinose; dorsopleural membrane dark. Halteres obscure yel- 
low, base of knob more or less infuscated. Legs with сох 
blackened; trochanters brownish yellow; femora yellow basally, 


19 Date a fit, a. 
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on forelegs including about proximal third; remainder of femora 
intensely black with a narrow yellow subterminal ring placed 
considerably more than its own length before apex; {ШЫ and 
tarsi black. Wings (Plate 1, fig. 17) with ground color yellow, 
heavily and handsomely patterned with brown, restricted ground 
color appearing chiefly as narrow zigzag bands at basa] fourth 
of wing, at level of origin of Rs and at cord, involving margin 
at ends of veins Cu, Ist A, and 2d A; other isolated yellow 
areas beyond stigma and in cells of outer medial field; preareu- 
Заг and basal cells, together with cells C and Sc, more extensively 
yellow; veins yellow, darker in the infuscated areas. Vena- 
tion: Se long, Se, ending a short distance before level of fork 
of Rs, the longer Sc. ending opposite or shortly beyond fork; 
Rus from two to four times R; alone, the distanec variable; 
outer end of vein R, deflected strongly caudad, so cell R; is 
wide at margin; cell Ist M. relatively small, shorter than any 
of veins beyond it; m-cu at or shortly before fork of М. 

Abdomen black, extreme borders of segments pale; hypopy- 
gium black. Mole hypopygium (Plate 4, fig. 41) with caudal 
margin of tergite, 92, emarginate. Dististyle, d, with apical 
point slender, subequal in length to the more darkenod base. 
Gonapophyses, g, very pale, mesai-apical lobes low and obtuse. 
Xdeagus, а, gradually narrowed outwardly, apex with two 
slender elongate points, lying parallel to one another; surface 
of sedeagus with microscopic erect tubercles, 

Habitat—China (Szechwan). 

Holotype, male, Mount Omei, White Cloud Temple, altitude 
9,000 fect, June 12, 1937 (Teen). Allotopotype, female. Para- 
topotypes, 1 male, 1 female; 1 male, summit, allitude 11,000 feet, 
June 9, 1937 (Tsen). 

Limonia (Limonia) pernigrina is very different from the most 
similar regional species, J. (L.) nominata Alexander and L, (L.) 
prudentia Alexander, differing especially in the uniform black 
color and in the patiern of the legs and wings. 


LDIONIA 4LDIONIA) AMABILIS ANTISTES sebis. nev- 

Female.—Length, about 10 millimeters; wing, 10. 

Close to the typical form (northern Japan), differing as fol- 
lows: 

Larger. Antenne black, pedicel obscure yellow. Head with 
front and anterior vertex, with orbits, conspicuously gray; an- 
terior vertex about ane and one-third as wide as diameter of 
scape. Median prescutal vitta very narrow, ending as an acute 
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point before suture; mesa! edges of seutal lobes narrowly dark- 
ened. Yellow femoral rings very narrow to subobsolete, es- 
pecially оп fore and middle legs, only about one-half to one- 
third as extensive ая the broad dark tips; on posterior legs, yel- 
low subterminal ring and darkened apex subequal. Abdomen 
brownish black, eaudal borders of the more basal segments 
blackened. Ovipositur with cerci slender, moderately long. 
Habitat.—China (Szechwan). 
Tolotyne, female, Mount Omei, White Cloud Temple, altitude 
9,000 їси, June 12, 1937 (Tsen). 
in 


—— "WP 

Mesonotal prasscutum and seutum brownish yellow, posterior 
selerites of notum slightly darker; fagetlar segments with short 
glabrous apical necks; thoracic pleura with a narrow longitudinal 
dark stripe; legs yellow or brownish yellow; wings pale brown, 
oval stigma slightly darker brown; cell Mz open by atrophy of 
basal section of Mz; m-cu at fork of M; male hypopygium with 
dististyle single, bilobed, rostral prolongation a fattened, sickle- 
shaped blade, its tip acute. 

Male, Length, about 5 millimeters: win 

Femate—Length, about 5.5 millimeters; wing, 1 

Rostrum brown, mavthparts paler; palpi black. Antenne 
black; basal flagellar segments subglobular, with very short, 
stout, apical necks, outer segments oval with more stender apical 
pedicels; outermost segments elongate, slightly paler. Head 
gray. 

Mesonotal præscutum and scutum obscure brownish yellow, 
posterior sclerites of notum somewhat darker. Pleura yellow. 
with a narrow, dark-brown, longitudinal stripe extending from 
cervical region, beneath root halteres, to abdomen. Halterer 
with stem pale, knob darkened. Legs with сохд pale yellow, fore 
pair more infuscated; trochanters yellow; remainder of legs 
yellow to pale brownish yellow; claws long, with a single slender 
appressed spine at near midiength. Wings (Plate }, fig. 18) 
with a palebrown tinge, oval stigma slightly darker brown; 
veins pale brown. Venation: Se moderately long, Sc, ending 
shortly beyond midlength of Hs, Sc; at its tip; free tip of Sca 
and R; in transverse alignment, both pale; Rs long, nearly four 
times basal section of Rq.: cell Ms open by atrophy of basa! sec- 
tion of Ms, сей 2d Ma a little longer than its petiole; тец at fork 
of M, longer than distal section of Cu, ¢ 

Abdomen brown, sternites more yellow, especially on basal 
segments. Male hypopygium (Plate 4, fig. 42} with tergite, 
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9t, narrow, caudal margin subtruncate to very fecbly emar- 
ginate. Basistyle, b, with ventromesal lobe extensive, at apex 
weakly bilobed. Dististyle, d, small, bilobed, rostra prolonga- 
tion a long, sicklelike blade, tip acute. Gonapophyses, у, with 
mesal-apicat lobe slender, smooth, gently curved, tip blackened, 
acute, ZEdeagus with apex slender, decurved. 

Habitat—China (Szechwan). 

Holotype, male, Pehlüting (Beh-luh-din), altitude 6,000 fcet, 
July 11, 1937 (Franck). Allotopotype, female, pinned with 
type. Paratopotype, female, July 9, 1987 (Franck). 

Limonia (Limonie) egressa is entirely distinct from other re- 
gional species of the subgenus. The open cell M; and the struc- 
turo of the male hypopygium provide strong characters for the 
recognition of the species. 

LIMONIA (DICRANOMYIA) GEACILIRASTLS ээ. ser. эз Ft d d 

General coloration ochreous yellow; antenne brownish blac 
knobs of halteres infuscated; legs yellow, terminal tarsal seg- 
ments blackencd; wings brownish yellow, sparsely patterned 
with darker; Se; ending a short distance beyond origin of lie, 
Sc. apparently lacking: m-cu ut fork of M; male hypopygium 
wilh ventromesa! lobe of basistyle a small rounded setiferous 
knob; mesal face of basistyle with a pencil of setae; roatral pro- 
longation of ventral dististyle unusually long and slender, the 
two spines at base; edeagus unusually flattened, surface with 
microscopic setule. 

Maje.—Length, about 6.5 millimeters; wing, 7.6. 

Rostrum brown; palpi black. Antenna brownish black; fta- 
gollar segments oval, the first with a basal petiole; each segment. 
with numerous vertieils of moderate length on distal half of 
segment; terminal segment а little exceeding penultimate. 
Head gray. 

Thorax almost uniformly ochreous yellow, prescutal stripes 
not or scarcely evident. Halteres pale, knobs infuscated. 
Legs yellow, outer tarsa! segments blackened. Wings (Plate 
i, fig. 19) with a brownish yellow tinge, cetl C a little darker; 
stigma oval, pale brown, ill-defined; wing tip weakly darkened; 
indistinct brown clouds at origin and fork of Rs; axilla weakly 
darkened; veins pale brownish yellow, Venation: Se, ending 
a short distance beyond origin of Rs, opposite or beyond one- 
fourth length of latter, Sey not apparent; basal section of Rus 
long, about one-half Ks; m-eu at fork of M. 

Abdominal tergites brown; basal sternites more yellow, caudal 
borders of segments weakly darkened; hypopygium brownish 
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yellow, ventral dististyle paler. Male hypopygium (Plate 4, 
fig. 43) with torgite, 9£, slightly narrowed outwardly, cauda! mar- 
gin very gently emarginate, sete sparse, most numerous at 
margin on either side of midline, Basistyle, b, with ventro- 
mesal lobe a small globular swelling, with numerous sete; mesa! 
face of style before apex with a pencil of four аг five long setae; 
dorsal face of style with a low flange. Dorsal dististyle a strong- 
ly curved, slender hook. Ventral dististyle, vd, fleshy, rostral 
prolonga unusually long and slender, apex acute; before apex 
on lower margin two pendant flattened setae; rostral spines of 
moderaie length, placed at base of prolongation. Gonapophy- 
ses, 9, with mesal-apica] lobe short and curved. Edengus, a, 
broadiy flattened, outline roughly oval, surface with microscopic 
зеш. 

Habitat. China (Szechwan). 

Holotype, male, Mount Orci, White Cloud Temple, altitude 
9,000 feet, June 12, 1937 (Teen). 

In the genitalic characters, especially the basistyle, ventral 
dististyle, and wdeagus, the present fly is entirely distinct from 
all other regional species of the subgenus. 
ANTOCHA (ANTOCHA) FMARGINATA m». ner. Mats 1. de. 1: 

General coloration gray, prescutum with three brown stripes; 
antenne short, black; wings whitish subhyaline, preareular field 
pale yellow; male hypopygium with tergite extensive, caudal 
margin with a deep U-shaned median noteh, lateral lobes obli- 
quely truncated; inner gonapophyses appearing as slender 
straight spines; outer npophyses as flattened, paddle-shaped 
blades, 

Male.—-Length, about 5 to 5.5 millimeters; wing, 5.5 to 6.7. 

Rostrum dark brown; palpi black. Antenne short, а little 
Jonger than head, bla flagellar segments oval; terminal scg- 
ment about one and one-third as long as penultimate. Head 
gray. 

Mesonotal prascutum gray, with three brown stripes, the 
broad median villa ending some distance before suture and уа. 
guely split by a pale line behind; scutal lobes darkened; poste- 
rior sclerites of notum gray. Pleura dark gray. Halteres with 
stem obscure yellow, knob darkened. Legs with fore coxe 
darkened, remaining coxa and trochanters obscure yellow; fe- 
mora yellowish brown to pale brown; tibise and tarsi brown; 
claws (male) with a single long basal spine. Wings (Plate 


ws Alexander: Tipulide from Eastern Asie, XXXIX 411 


1, fig. 20) whitish subhyaline, preareular field pale yellow; 
stigma pale brown, ill-delimited; veins brown. Venation: Rs 
about in transverse alignment with v-m; cell 1st M. relatively 
small and narrow; m-cu more than one-third its length before 
fork of M. 

Abdomen, including hypopysium, dark brown. Male hypo- 
pygium (Plate 4, fir. 44) with tergite, 9%, unusually extensive, 
broad at base, caudal margin with a deep U-shaped median notch; 
lateral lobes obliquely truncated, outer angles rounded; зене 
restricted to lobes, Jacking on median area. Outer dististyle, 
od, heavily blackened on distal portion, stem parallel-sided, apex 
produced into a foot-shaped enlargement. Inner dististyle, id, 
slender, simple. Inner gonapophyses appearing as nearly 
straight slender spines. Outer gonapophyses, og, long paddle- 
shaped blades, 

Habitet—China (Szechwan). 

Holotype, male, Mount Omei, Chu Lao Tang Temple, altitude 
8,500 feet, June 5, 1937 (Tsen). Paratype, male, Chengtu, al- 
titude 1,800 feet, December 3, 1936 (Franck). 

Antocha (Antocha) emarginata is readily told from other re- 
gional species by the structure of the male hypopygium, ospe- 
cially the tergite. 


PEDICHN? 
PEDICIA (TRICTPHONA! OMFIANA In. nor. Plate 1, bg. Ji: Plate 4, dg. 45. 

Belongs to the immaculata group; general coloration gray, 
præseutum with three more blackish stripes, median stripe re- 
strietedly divided behind by а pale line; antenne 15-segmented, 
brownish black; femora brownish yellow, tips blackened; wings 
whitish subhyaline, stigma pale, very slightly indicated; veins 
basad of cord pale yellow, beyond cord passing into brown; 
ее 1st M. closed: male hypopygium with lateral terga] arms 
stout, at apex bent at a right angle into a cultriform beak; 
outer dististyle suboval, with peglike spines. 

Mate.—Length, about 6.5 to 7 millimeters; wing, 8 to 8.5. 

Fenate.—Length, about 7.5 to 8 millimeters; wing, 8 to 83, 

Rostrum gray; palpi black. Antenna 15-segmented, brown. 
ish black, scape more pruinose. Head gray. 

Mesonotal prieseutum gray, with three more blackish stripes, 
median stripe restrictedly divided behind by a pale line; pos- 
terior selerites of notum gray, centers of lobes blackefed. 
Pleura gray. Halteres yellow, knobs scarcely darkened. Legs 
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with cox gray; trochanters brown; femora yellow to brownish 
yellow, tips blackened; tibie and basitarsi brownish yellow, 
tips narrowly darkened; outer tarsal segments passing into 
dark brown. Wings (Plate 1, fig. 21) whitish subhyaline, stig- 
ma pale, very slightly indicated; veins basad of cord pale ycl- 
low, beyond cord passing into brown. Venation: r-m connect- 
ing with R,.s some distance before midlength of latter; cell Ist 
М; closed; cell M, present. 

Abdomen, including hyponygium, dark brown, sparsely prui 
nose. Male hypopygium (Plate 4, fig. 45) with lateral tergal 
arms, 9, relatively stout, narrowed outwardly, at apex bent at 
a right angle into a cultriform beak. Apical lobe of basistyle, 
b, small. Dististyles, or lobes of a single style, superimposed 
over one another, outer, od, suboval with a chiefly marginal series 
of short peglike spines, Ædeagus, u, appearing as slender 
paired rods. 

Habitat—China (Szechwan). 

Holotype, male, Mount Отеі, Chu Lao Tong Temple, altitude 
6,500 fect, June 6, 1937 (Тен). Allotopotype, female. Para- 
topotype, 5 of both sexes. 

Pedicia (Tricyphona) omeiana ia most nearly allied to P. (Т.) 
formosana (Alexander) and P. (T.) glabripennis (Brunetti), 
differing especially in coloration and in the structure of the male 
hypopygium. 


HRXATOMINE 
OXYDISCUS (ORYOISCUS) LATIOR ap. nev. Plate 1, eg, 22, 

General coloration of mexonotum dark reddish brown, with- 
out distinet markings, pleura darker; wings with a strong dusky 
tinge, prearcular region und base of cell 2d A infumed; stigma 
dark brown; maerotrichia of outer cells relatively abundant, 
especially in the female, extending from cell В; to cell My; Rs 
gently arcuated; R; only a short distance beyond fork of Ras. 

Female. —Length, about 5.5 to 6 millimeters; wing, 6 to 6.5. 

Rostrum and palpi black. Antenne black throughout; fla- 
gellar segments oval; verticils elongate. Head black, sparsely 
Pruinose. 

Thoracic dorsum dark reddish brown, without distinct mark- 
ings; pleura darker brown. Halteres with stem yellow, knob 
brown. Legs brownish yellow to yellowish brown, outer sog- 
ments scarcely darker. Wings (Plate 1, fig. 22) with а strong 
dusky tinge; stigma darker brown, lying distad of vein Ra; 
prearenlar region and base of cell 2d A weakly infumed; veins 
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trown, more yellowish brown basad of cord. Macrotrichia of 
cells relatively sparse, in female occurring in the outer ends of 
cells Rz ta М, inclusive; in what appears to be male sex, less 
abundant, in cells R; to M, or 2d Ma. Venation: Rs gently ar- 
cunted; R; only a short distance beyond fork of Ras Ras very 
short, Iess than 

Abdomen brownish black; tips of cerci yellow. The specimen 
that may represent the male sex has lost the hypopygium. 

Habitat.—China (Szechwan). 

Holotype, female, Mount Omei, Chu Lao Tong ‘Templo, alti- 
tude 6,500 feet, June 5, 1937 (Tsen). Faratopotypes, 3 females, 
June 5 or 6, 1937; 1, sex?, altitude 5,000 feet, June 13, 1937 
(Tsen). 

Closest to Oxydiscus (Oxydiscus) latissimvs (Alexander), 
likewise from western China, differing in slight details of color- 
ation of body and wings, and in the greater number of macro- 
trichia in the cells of the wing. 


eniorreninı 
ORMOSIA INSOLITA an. wer. Piste 1, ag. тз: Mate û, Be. 6 

Belongs io the aculcata group; general coloration gray, pra- 
seutum with three broad reddish-brown stripes, posterior acler- 
ites and pleura dark brown; femora yellow, with a narrow brown. 
subterminal ring; wings dusky, variegated with darker-brown 
and extensive subhyaline areas; vein 28 A sinuous; male hypo- 
prgium with apex of basistyle unarmed; inner dististyle ter- 
minating in a long straight spine that is not strongly dilated sub- 
terminally. 

Male.—Length, about 4 millimeters; wing. 45. 

Rostrum brownish black; palpi black. Antenne dark brown, 
incisures of flugellar segments restrietedly paler; flagellar seg- 
ments relatively long, verticils very long, about three times 
segments, Head dark gray. 

Mesonotum gray, prascutum with three broad reddish-brown 
stripes; pscudosutural fovere and tuberevlate pits black; scutal 
lobes reddish brown; scutellum and postnotum dark brown, 
sparsely pruinose. Pleura dark brown, sparsely pruinose; dor- 
sopleura region brighter. Halteres yellow, knobs broken. 
Legs with соха dark brown; trochantera reddish brown; femora. 
yellow with a brownish subterminal ring; remainder of legs yel- 
low, outer tarsa) segments infuscated. Wings (Plate 1, fig. 
23) with ground color dusky, prearcular and costal regions 
light yellow; a restrieted darker pattern, including stigma and 
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vague seams along cord, Sc, fork of М, and as tiny mar- 
ginal darkenings at ends of longitudinal veins; extensive whitish 
areas before stigma and cord, crossing latter and involving 
cell 1st Mz; more restricted whitish areas beyond stigma in cell 
Ra and at outer end of cell ist A; veins pale brown, darker in 
clouded areas, more yellowish in luteous fields. Macroteichin 
involving all cells of wing except at base (indicated in figure 
by stippling). Venation: В. just before fork of Rai outer 
radial veins, especially Ho, slightly upturned at ends; vein 2d 
A sinuous. 

Abdomen, including hypopygium, dark brown. Маје hypo- 
pygium (Plate 4, fig. 46) with caudal margin of tergite gently 
emarginate, Basistyle, b, unarmed at apex. Inner dististyle, 
id, not conspicuously dilated before long, straight, apical spine, 
subterminal swelling with mieroscopie roughenings but with- 
out well-defined spines, аз in solita. 

Habitat—China (Szechwan). 

Holotype, male, Pehlüting (Beh-luh-din), altitude 6,000 feet, 
July 11, 1937 (Franck). 

The present fly is closely allied to Ormosia solita Alexander, 
likewise from western China, which differs in the details of 
coloration and venation and especially in the structure of the 
male hypopygium, as the spinous tips of the basistyles and the 
suddenly dilated spinous hend of the inner dististyle. The pres- 
ent species and the Formosan O. arisanensis Alexander differ 
from the other members of the aculeata group by ihe unarmed 
tips of the basistyles. In arisanensis the expanded head of 
the inner dististyle is perfectly smooth, not armed with acces- 
sory spines as in salila or roughenings as in the present fly. 
NOLOPUHLUS (NOLOPNILUS) PILODULUS sp. nor. ¥ 

Belongs to the gracilis group and subgrow 
tion intense black; antennæ of maderate length; antenna, hal- 
teres, and legs black; wings strongly suffused with blackish; 
male hypopygium with tergite produced into a fattened plate 
{hat is deeply bilobed. 

Mate—Length, about $8 millimeters; wing, 4.8. 

Rostrum and palpi black, Antenne black throughout, of 
moderate length, if bent backward extending to shortly beyond 
wing root; flagellar segments oval; longest verticils unilaterally 
arranged, much longer than segments, Head Маск, sparsely 
pruinose, 
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Thorax uniform intense black, Halteres black. Legs brown- 
ish black. Wings (Plate 1, fig. 24) strongly suffused with 
blackish, especially adjoining veins; veins darker tham ground. 
Venation: Rz lying shortly distad of level of гел; petiole of cell 
M, short, subequal to mcu; vein 2d A elongate, extending to 
about opposite one-third length of petiole of cell Ms. 

Abdomen, including hypopygium, black. Male hypopygium 
(Plate 4, fig. 47) with caudal margin of tergite, 9^, produced 
into a depressed-flattened lobe that is narrowly split medialiy to 
form two plates, their margins mieroseopically roughened. Ba- 
sistyle with ventral lobe, vd, unusually long, with sparse elon- 
gate seta; dorsal lobe, db, produced into a slender, needlelike 
spine, Outer dististyle, od, strongly curved on basal third, 
apical portion darkened and microscopically roughened. Inner 
dististyle, id, with stem straight, apical arms relatively short. 

Habitat—China (Szechwan). 

Holotype, male, Peblüting (Beh-luh-din), altitude 6,000 feet, 
July 11, 1937 (Franck). 

Molophilus bilobulus is closest to M. albibasis Alexander and 
М. nigropolitus Alexander, agreeing in the black coloration, dif- 
fering conspicuously in the strongly blackened wings and in the 
structure of the male hypopygium, notably the strongly bifid 
tergal plate. 


ILLUSTRATIONS 


Pramı 


Еш. 1. Турбо praeilirestria sp. nov.; venation. 
2. Tipula (Schummetia) bilobula ep. rov.; venation, 
3. Tipula (Schummelia) cumulata Sp. nov.; venston, 

4 Tipula (Vertipler) inquinata sp. nov.; venation, 

5. Tipula (Vestiplex) aubtertata sp. nov.; venation. 

6. Tipula (Orcomyza) interrita sp. nov; venation, 

т. Tipula (Oreomyza) perlata sp. nov.; venation. 

8. Tipus. (Orromyza) Intissima sp. nov.; venation. 

9. Tipula (Отеотуга) zezlobata sp. nov.; venation. 

10. Tinia (Огеотуга) compressiloba ap. nov; venation, 

11. Tipula (Oreomyza) percommoda sp. nov; venation, 

12. Tipula (Orrowyza) procliva sp. nov.; venation, 

13. Tipula (Oreomyza) pertenuis тр. nov.; venation, 

14. Dolichopeza (Dolichopeza) honskisennis sp. nov.; venation- 
15. Cylindratomz megacera ap. Rov.; venation, 

16. Cytindretoma Aypopysiatis sp. nov.; venation. 

17. Limonia (Limonia) pernigrina sp. nov.: venation. 

18. Limonia (Limonia) egrrena sp. nov.; venation, 

19. Limonia (Dicranomyia) gracilirostris sp. nes.; venation. 
20. Antocha (Ameche) einurginete зр, nov; venation. 

ZI. Pedicia (Tricyphona) omriana sp. nov; venation, 

22. Ozydiscue (Orydieens) latior sp. nov; venation, 
23. Ormoria insolita sp. төт; vonation. 

24, Molophilus (Motephitue) Борима эр, nov; venat 


Piare 2 


FG. 25. Tipula gencitirastria sp. novi male hypopygiom, ninth tergite. 
26, Tipula gracilirostris sp. nov.; male hypopygium, dististyles. 
21. ipda (Sehummelio) bilobula sp. nov; male hypopygium, dotai 
28. Tipula (Schunmelin) cumadata sp. nov.; male hypopygium, details, 
29. Tipula (Veatiplex) inquinota ар. nov.; malo hypopygium, dististyles, 
20. Tipula (Vestiplez) mbtcetata sp. nov.; male bypopygium, details, 
31. Tipula (Oreomysa)} interrita sp. nov. male hypopygiuro, details, 
32. Tide (Отеотуга) perlata ep. nov; male hypopygiom, details, 


Pian в 


Ег. 33. Tipula (Orcomyza) telissima op. nov.; male bypopygiom, details, 
24. Tipula (Oreompoa) zezlobata sp. nov.; male bypopygium, details. 
25. Tipula (Orcomyza) compressiloba sp. nov.; male hypopygium, de- 

tails. i 
a «т 
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Pig. 36. Fipula (Oreomyza) pereommoda sp. nov.; male hypopykium, detaits, 
37. Tule (Oreomyze} proctiva sp. nov.; male hypopygiur, details 
38, Tipula (Orcomuza) pertenuie sp. nov.; male һурорудшта, details. 


РіАтЕ 4 


Fro. 10. Dolichopeza (Dolichopeza) honshiuenais sp. nov.; male hypopygium. 
40, Cylindrotoma hypopygialis sp. nov.; male hypopygium. 
dL Limonia (Jinonia) pernigrine sp. nov.; male hypopygium. 
Limonia (Limonia) cgrerse sp. nov.; male hypopygium. 
43. Limmia (Dicrawampia) gracilirostris sp. nov.; male hypopygium. 
44. Antocha (Antocha) emarginata вр. nov.; male hypopygium. 
45. Pedicia (Tricyphona) omeiana sp. nov.; male hypopyeiem. 
46. Ormosia пої ло. male hypopygium. 
47. Molophilus (Molophilus) bilobultr ар. nov.; male hypopygium. 
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DIATOMS FROM CHENGTU, SZECHWAN, WESTERN 
CHINA 


Ву В. W. Skvorrzow 
Of Harbin, Marchoukuo 


POUR PLATES 


Dr. Н. D, Brown, of West China Union University, Chengtu, 
Szechwan Province, has sent me two tubes of diatom ma- 
terial from the environs of that city, collected in March, 
1926. АП samples were rich in diatoms, with predominance 
of species common in rapidly running water, as Melasira va- 
rians, Diatoma vulgare, Diatoma anceps, Ceratoneis arcus, 
Syedra nlna, Synedra acus, Synedra vaueheriae, Synedra rum- 
pens var. Meneghiniana, Synertra parasitica, Cocconeis placen- 
tula, Acknanthes sublinearis, and Rkoicosphenia curvata. These 
species attach themselves to the submerged parts of water plants 
and make a rich coat on stone surfaces. 

The diatom йога from Chengtu has certain peculiarities. Из 
general character is arctic and fresh-water. Species reported 
only from Centra? Asia and Siberia were represented in the 
above collection by Acknanthes pinnate, known from Tibet 
Amphora mongolica, common in Kossogot and Baikal Lake 
Cymbella Stuxberoii var. temida, the type of which is known 
from Siberia and Central Asia; Didymosphenia geminata, very 
common in Baikal Lake, the Altai mountains, and in northern 
Siberia; Gomphonema Kazuakori, a species peculiar to Tibet, 
and others. Two beautiful tropical species have been recorded 
from Chengtu; namely, Gomphonema tropicale, reported only 
from Mekong River, India, and Surirelle bengalensis, known 
from Bengal, India, and Tokyo, Nippon. "Two marine diatoms, 
Actinocyclus Ehrenbergii Ralts var. crassa (W. Smith) Hustedt 
and Diploncis Bombus Ehr. var. соста A. S., have been recorded 
from the above collection. The first is a minvle marine species 
reported from European coasts. 

‘The diatoms from Chengtu have never been listed and so may 
be of interest. The species found in the collection from this 
region are enumerdted below. 
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MELOSIRA VARIANS ленив. F 
Melosira variana Аратёһ, Fr, Husrer, Bacillar. (1930) 85, fig. 41, 


Common in mountain regions. 


CYCLOTELLA MERRCHINIANA Kator ver. LAEVISSIMA (ram Goer) orte, 
Cyclotella Meneghiniana Kützing var, laevissima (van Goor) FR 
Hester, Kieselalgen 7, Lief, 2 (1928) 342. 
Cyclatella Meneghinizno Kützing var. tenera Korne, Diatom, Sperenb. 
Salageb. (1927) 23, Di, 1, fgs 17, 18; Skyonrzow, Diatoms from 
Poyang Lake, Hunan, China (1998) 465, pl. 1, fig. 2. 


Valve diameter 0.015 mm, with four puncta in the central 
area. Rare. 


n———  CRASSA (NW. вен erede Pi 
Actixocyclva crasene Vas Heuack, Synopsis (1880-1881) pl. 124, 
Bas. 6, 8, 
Actinoeyelrs auberassus RATTRAY, A revision of the Genus Actinocy- 
elus Ebr. (1890) 194. 


Diameter 0.027 to 0.04 mm. Valve surface subplain, sep- 
arated into four ar i 


The central area with large radiating 
beads or markings, the submarginal area with coarse beada, 
the second submarginal arcs with indistinet coarse beads and 
the border a narrow rim. Color pale gray, with green-blue 
markings and pseudonodule, Markings of central area rounded, 
granular, subequal, diminishing slightly outward to the submar- 
ginal area or zone, 7 to 8 in 0.01 mm. Markings upon the 
first submarginal area suddenly reduced in size, arranged in 
quincunx, about 17 to 19 in 0.01 mm; rows radiate, inconspic- 
uous within the submarginal area, secondary undulating bands 
discernible. Apieuli minute, indistinct, diseernible with dif- 
ficulty in same valves, Border distinct, with striz 18 in 0.01 
mm. Pseudonodule 0.0015 to 0.0018 mm in diameter, at inner 
edge of submarginal areas. Several valves. 

A minute Actinneyelus species reported from European coasts 
and very common in brackish waters of the Caspian sen. Re- 
potted as a fossil in Hungary, Europe. Also reported in mouths 
of large rivers with brackish water. A related form, Actino- 
eyelus Ehrenbergit Ralfs var. sparsa (Grcg.) Hustedt, was 
recently found by the author in a brackish-water stagnant pool 
near Soochow, China. 

DIATOMA VULGARE Derr, Pute Py. U 


Diatoma vulgare Bory, A. Ѕетышт, Atlas Distem (1206) pl. 268, 
ES 


Very abundant. Common in mountain districts, 
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DIATOMA ANCLPA (Ehe) Cren. Plate 4, Sen Û eh 
Diatoma ancepe (Ehr.) Grun, A. Ѕсымот, Atlas Diatom. (1906) pl. 
267, fig. 50. 
Length, 0.013 to 0.024 mm; breadth, 0.0036 to 0.0042. Coste 
5 to 7 in 0.01 mm. Infrequent. Known in rapidly running 
water. 
GER ATONHIS ARCUS көӊ. 
Geratoncie oreut Kita, Fn. Huereor, Bacillar, (1930) 135, fig. 122. 


Valve Iunate. Length, 0.049 mm; breadth, 0.0042. Strig 12 
to 14 to 0.01 mm. Rare. Reported from mountain districts. 
SYNEDEA VLKA (Mitt) EM. 

Synedra udna (Nit) Ehr., Fm. Musraor, Encillar, (1990) 151, figs. 
168, 158. 

"Valve lanceolate-linear. Length, 0.09 to 0.156 mm; breadth, 

0.0068 to 0.0085. Strim 10 to 12 in 0.01 mm. Abundant, 


BYKEORA ULNA Chita Ube, чат, LANCEOLATA Xita f». CONSTRICTA fo. өт. Plate 
DON 


Length, 0.093 mm; breadth, 0.007. Sire 11 in 0.01 mm. 
Differs from the type! in its slightly constricted valves. The 
{уре is reported from Java. 


SYNEORA ULNA (Xiu) Kar. var. TERUIKOSTAIK var. wav. Piate 3, бек 25 de 2% 
man. 


Valve linear-lsnceolste, with abruptly rostrate ends. Length, 
9.042 {о 0.072 mm; breadth, 0.0068 to 0.007. Siri 12 to 13 
in 0.01 mm, A variety akin to var. lanceolata Kitz’ Tn- 
frequent, 

SYNEDRA CLNA (310) Ear. var. AMPHIRHYNCHES (hr) Gr 
Synedra ulne (Nitz) Ehr. var, emphirtynchus (Ehr.) Gron, Fa. 
Husrent, Bacillar. (1040) 184, fig. 167, 

Length, 0.17 mm; breadth, 0,0068. Striz 8 to 9 in 0.01 mm. 

Uncommon, 
STNEDRA ACUS Каш. 
Synedra acus Kützing, FR, Husten, Bacilar. (1930) 155, fig. 170, 


Length, 0.036 mm; breadth, 0.0048, Stri 12 in 0.91 mm. 
Rare. A fresh-water diatom. 


SYNEDRA VAUCEPRIAE Kthime. Pl T 


Synedra vaucherias Kützing, Fa. Husıror, Bacillar. (1990) 161, fg. 
192. 


"А, Schmid’, Atlas Diatom. (1914) pl. 302, fig. 16. 
^ Tom. cit, pl. 302, fig. 17. 
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Length, 0.018 to 0,039 mm; breadth, 0.0035 to 0.005. Strix 
11 to 14 in 001 mm. Abundant. 
ATHRDRA VAUCHERIA Kate. var. CAPITATA vor 
Valve linear-lanccolate, with capitate ends. Length, 0.023 
тэт; breadth, 0.0034. Striæ 12 in 0.01 mm. Differs from var. 
capitellata in its rostrate ends, Rare. 


p 4. 


ATHEDRA RUMPENS Kitine ver, MENEGUINIANA Gru 
Synedra rompena Kützing var. Metcyhisiona Grun, FR. Nustor 
(1000) 156, fg. 1:8. 
Length, 0.061 mm; breadth, 0.0042. Strie 12 in 0.01 mm. 
Infrequent. 
AFSPORA PALASITICA W. Smith 
Synedra parasitica (W. Smith), FR Husteor, Bacillar, (1930) 161, 
fig. 3%. 
Length, 0.0187 mm; breadth, 0.0034. Strize 15 in 0.01 mm. 
Rare. 


COCCONEIS PLACENTULA (he) var. ECGLYTTA (Ehe) Cleve, 


Coceoncia placentula (Ehr.) var. expiypta (Ehr.) Cleve, Fr. Пузтерт, 
Bacillor. (1920) 190, fig. 251. 


Length, 0.017 mm; breadth, 0.0068. Strie 18 in 0.01 mm. 
Infrequent. 
COCCONEIS PLACKNTLLA (Er) vas, LINEATA ЧЕМ) Cleve. 


Cocconcie placentuta (Ehe.) var. lineata (Ehr.) Cleve, PR. HUSTEDT, 
Bacilar. (3990) 100, fig. 262. 


Valve 0.02 to 0.047 mm; breadth, 0.015 to 0,03. 50118 20 to 
25 in 001 mm. Very abundant. 


ACUNANTIES PINNATA Шылай. Piate J, Age. 17 and 18, 
Acknanthce pinnata Fm. Исзты®т, Bacilar. aus Inner 
122, М. 9, Ggs. 15-18. 
Length, 0.008 mm; breadth, 0.003. Striæ radiate, 18 in 0.01 
mm. Infrequent, Known from Tibet. 
ACHNANTHES MICROCEPHALA Хин 
Achnanthes mierocephala Ki 
fig. 273. 
Length, 0.012 mm; breadth, 0.0025, Common. 
ACBNANTNES AFFINIS Grun, var. DISTRIATA var. зөт. Plate J, ar. 1, 


Valve elliptic-lanceolate, with broad-roánded ends. Lower 
valve with broad rectangular central area. Length, 0.01 mm; 


m (1922) 


» Fx Нозткот, Bacillar. (4930) 198, 
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breadth, 0.002. Strie 25 to 30 іп 0.01 mm. Differs from the 
type in the presence of single strise on both sides of the central 
area, Abundant. 

ACHNANTHES SURLISEAR! Pinte 1, Bar 12 to Mi. and 28, 

Valve lincar-elliptic, sometimes constricted, with broad- 
rounded ends. Length, 0.012 to 0.019 mm; breadth, 0.0032 to 
0.0037. Upper valve with narrow-linear axial and contra] area. 
Strim parallel or slightly radiate, 15 to 18 in 0.02 mm. Lower 
valve with narrow linear axial area and rectangular central arca. 
Strie shortened and more distinct in the middle part of the 
valve, fers from Acknanthes minutissima Kütz. and Achnon- 
thes linearis W. Smith in its more robust strim. Abundant, 


ACHNANTBES AUBLINEARIS ap. aov. var. ELLIPTICA var, nor. Plate 3, Ay. 18. 
Differs from the type in its elliptic valves. Length, 0.013 mm; 
breadth, 0.0084, Striz 1 0,01 mm. Abundant. 


ACHNANTIES БОПЫХЕАВІЯ өр. sev. van, COMPLEXA тм. лот, Piste 3, kes. S, 4, 
ond 


Differs from the type in its narrow-linear central arca and 
in having strie of unequal length in the middle part of the 
valve, Length, 0.018 to 0.02 mm; breadth, 0.0024 to 0.005. 
Strie 15 to 18 in 0.01 mm. Abundant, 

KXOICOSPNENIA CURVATA Kita) Gronow. 
Hhoicorphenis eureata (Kitz) Стилот, FR. Husteot, Eaciller, (1920) 
21, Ag. 311. 
Length, 0.034 mm; breadth, 0.0085. Rare. 


FROSTULEK. YOLGANIS туямы. 
Frustulia vuigaris Thwaite, FR, HUSTEDT, Bacillar. (1930) 221, fig. 327. 
Length, 0.044 mm; Breadth, 0.0085. Rare. 
CYROSICYA ACUMISATCM (Kiss). abt. 
Gyrosigma acuminatum (Kütz.) Rab, Fn. Позтерт, Bacillar. (1520) 
220, б. 229 


Length, 0.124 mm; breadth, 0.017. Longitudinal and trans- 
verse strig 15 in 0.01 mm. Uncommon. 


GYROSICHA SCALPROIDES (тиз Cien. 
Gyresignia scalpröides (Rabh.) Cleve, Fr. HosTEUT, Bacillar. (1920) 
226, fug. 338. 
Length, 0.06 mm; breadth, 0.01. Uncommon. 
GYROSIGA ATTEXCKTEN (itn) Radh. var. ASIATICA var, mer. Piete а Ap. te 
Valve gently sigmoid, lanceolate, gradually tapering from 
the middle to the obtuse ends. Length, 0.22 to 0.225 mm; 
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breadth, 0.028. Longitudinal strie 7 to 8, transverse 11 to 12 
in 0.01 mm. Differs from the type in its more robust trans- 
verse strig. Common. 
CALONEIS SILICULA (ERs) Cleve var. TRUNCATULA безем». 
Caloneis silicnta (Ehr.) Cleve var, truneutule Grunow, FR. HOSTEDT, 
Засаг, (1820) 228, fig. 364, 
Length, 0.051 mm; breadth, 0.012. Strim 10 in 0.01 mm. 
Infrequent. 
CALONFIS GACILLUM (Gran) Seceachtortil 
Caloneis басит (Grun.) Mereschkovski, Fr. Husrevr, Bacili 
(1990) 236, fig, 360. 

Length, 0.032 mm; breadth, 0.0068. Strim 21 in 0.02 mm. 
Infrequent, 

CALONEIS PATAGONICA Cleve var. SINICA var. nor. e. 

Valve convex, linear, with cuneate ends, Length, 0.068 mm; 
breadth, 0.01. Axial area broad, centra! a broad fasciu, reach- 
ing to the margins. Strive about 18 in 0.01 mm, almost parallel 
and radiate at the ends. No longitudinal line near the margins. 
Differs from the type in its coarser striae and in the absence of a 
longitudinal band. The type is known from fresh water, on 
moist rocks, Sierra Famatima, Argentina, Pichincha, Ecuador. 
DIPLONEIS ROMBUS Ebr. ver, EGERA A. $. Plate f, блот. 

Diploneis bombus Ebr. var. egena A, S, A. Sciturmt, Atlas Diatom, 
(1815) pt. 13, fig. 10. 

Valve deeply constricted. Length, 0.012 mm; breadth, 0.018. 
Central nodule large. Transverse coste 6 to 9 in 0.01 mm, 
crossed on each side of the median line by about three longitu- 
dinal coste. Several frustules observed. A marine diatom, 
known from Nippon sea and from Manila. 
DIPLONiIA OVALIS Me) Cleve var, ODLONCELLA (Narn Qi 

Diyloweia ovatis (Hilse) Cleve var, oblongella (Nacg.) Cleve, FR. 
Huson, Bacillar, (1920) 249, fig. 301. 

Length, 0.24 mm; breadth, 0.0085. Striæ 15 

Rate. 


0.01 mm. 


STAURONEIS PHOENICENTERON ЕМ. 


Stauroneis phoonicenteron Ebr, FR. Новтгрт, Becillar. (1930) 
d (1930) 255, 


“Cleve, P., Ferskvuttene Diatomaccor fram Gronland och Argentinska 
republiken, Stotkhoim (1811), * em 
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Length, 0.074 mm; breadth, 0.015. Strie 18 in 0.01 mm. 
Rare. 
STAURONEIS sira Grese. 
Stauroneia Smithi Gronow, Ft. HesrzpT, Barilla. (1510) 981, Bg. 
420. 
Length, 0.018 mm; breadth, 0.0045. Rare. 
MAVICULA PUSIO Cleve. Plate & ac. Bh. 
Navieula purio P. CLEVE, Synopsis Navirul. Diatoma (1895) 9, pl. 3, 
fig. З. 
Length, 0.015 mm: breadth, 0.0085. Rare. Reported from 
New Zealand and from Nippon. 
MAVICULA CAYFTOCEDEALA Kita. var. VENETA (tte) Gruman. 
Navicula eryptocephala Kötz. var. veneta (Kütz.) Grunow, Fa Hur- 
mor, Baeillar. (1930) 295, fig. 497. 
Length, 0,02 mm; breadth, 0.006. Siri 15 in 0.01 mm. 
Rare. 
NAVICULA SALINARUM ronem forma, Plato br & 
Naviewta eatinerum Grunow forma, Fs. livstsvr, Bacillar. (1930) 
295, fig, 408. 
Length, 0.027 mm; breadth, 0.0068. Striæ 15 in 0.0] mm. 
Differs from the type in its narrower valves, Infrequent. 


NAVICULA RUYNCHOCEPHALA Kite. 
eat 


Valve lanceolate, gradually tapering to subcapitate ends. 
Length, 0.017 to 0.032 mm; breadth, 0.005 to 0.0068. Strix 
radiate, 14 to 15 in 0.01 mm. Axial area narrow linear, central 
suborbicular, broad, Diffors from the type in its narrower 
valves. Infrequent. 
NAVICULA CINCTA Par) Жөе, 
Naviewla cineta (Ehr.) Kü 
бұ. 510, 
Length, 0.029 mm; breadth, 0.0065. Strim 14 in 0.01 mm. 
Uncommon, 
матсия CRA зм. 
Nevieuta gracilis Ehr Ек. Mestevt, Baciltar. (1800) 299, fie S14. 
Length, 0.052 mm; breadth, 0.009. Strim not lineate, 9 in 
0.01 mm. Infrequent. 
———— hte 
Nerieula peregrina (Er) Kitziog, Fr. Псзттэт, Hacillar. (1980) 
300, бр. 516. " 


TENDA var. mer. Plate 3. бв, 24: Plate 4. 


ing, Ёк. Шоуто, Ba 


т. (1900) 288, 
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Length, 0.062 to 0.072 mm; breadth, 0.013 to 0.015. Striæ 
6 in 0.01 mm. Infrequent. 
NAVICULA PEREGRINA (Ebr) Kite vor. SINICA «ar. nor. TH 
Valve linear-lanceolate, with subrostrate ends. Length, 0.042 
to 0.054 mm; breadth 0.0085 to 0.02,  Striz lineate, 7 to B in 0.01 
mm. Differs from the type in it valves with parallel margins 
and its shortened strim jn the middle part of the valve. Infre- 
quent, 
NAVICULA СКҮРТОСБРЦАТА Kite, vat, EXILIS Kütalng Ler 
Nusiculo aryptocephata Kite, var. exitis Kützing for 
Synopsis (1881) 85, pl. 8, figs 2, 4. 
Somewhat shorter, stria coarser than in the type. Length. 
0.012 mm; breadth, 0.0042. Strie 20 to 22 in 0.01 mm. In- 
frequent. 


dee dium и 


e Pime 2, fps 
„Уан HERCK, 


NAYICULA PEISIARDTIE Orun, for GRACILION Crenew, 
Navieula Reinkardtii Gron. fo. praciliar Grunow, Fn, HUSTEDT, Bac- 
Mar. (1920) 301. 
Length, 0.47 mm; breadth, 0.015. Strix 8 to 11 in 0.01 mm. 
Rare. 
NAYICPLA BASTA Ранко. 
 Nocieain hasta Pantocsek, Pa. Husrevr, Baeillar. (1930) 206, fg. 541. 
Length, 0.066 mm; breadth, 0.013. Strie 7 to 8 in 0.01 mm. 
Infrequent. 


NAVICULA FALAISIENSIS Grun. var. LANCHOLATA Gran. 
Navicwle falaisiensis Grun. var. lanceolata Grun., Fr lusteot, Bac- 


Mat. (1920) 302, fig. 505. 
геад, 0.0038. Stria 20 in 0.01 mm. In- 


Length, 0. 
frequent, 
NAVICTLA AMPMIROLA Cis 
Nericula amphibole Cleve, Fe, Husrev, Bacillar, (1930) 309, 310, 
Ag. 554, 
Length, 0.039 mm; breadth, 0.012. Striæ 11 to 12 in 001 mm. 
Infrequent. 
FINSULARIA VIRIDIS (Nis). Ем 
ivearin viridis (Nite) Ehm, Fr. HosTror, Bacillar. (1930) 324, 
fig. 61 
Tengih, 0.119 mm; breadth, 0.022. Str 
Rare. . 


mm; 
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AMPUIPRORA ORNATA Beiter, 
Ampkipkora ornate Bauer, Microscop. observations made in South 
Carolina, Georgia and Florida (1850) 98, pl. 2, бе. 15, 
Length, 0.49 mm; breadth, 0.092. Hare. A fresh-water 
species, reported from lakes, 
AMINORA OVALIS Ketel 
Amphora orilia Kützing, Еп. Husten, Bacillar. (1920) 342, fig. 628. 


Length, 0.054 mm; breadth, 0.022. Strie 22 in 0.01 mm. 
‘Uncommon. 


AMPIORA OVALIS Kiting var. PEDICULUS йш. 
Amphora ovatis Kitz, var, pediowhs Kützing, Fa. Шсзткрт, Ваган, 
(1920) 243, fig. 629. 
Length, 0.017 mm; breadth, 0.0068. Strie 15 in 0.01 mm. 
Rare. 
AMPHORA OVALIS Ха. var, LIMYCA (hr) Cte, Fi 
Amphora ovaliv Kütr. var. tibyea (Fhr.) 
Diatoma. (1876) pl. 26, fig. 105. 


Length, 0.03 to 0.057 mm; breadth, 0.0085 to 0,016. Strix 
8 lo 9 in 0.01 mm. Infrequent. 


н. 
ve, А. 8сишт, Айз 


AWPRONA MONGOLICA Оентар. Plate 4, Ag. 9, 


Amphora mongolica Dastrup, Beiträge zur Kenntniss der Dintomeen- 
flora des Kesogelbeckens in der nordwestlichen Mongolei. (1909) 
pl. 1, ват 

Length, 0.093 mm; brcadth, 0.025. Rare. Reported from 

Kossogol and Baikal Lakes. 


CTMMESGA RUPICOLA Cro 


Piste be £ 
Cumbcila rupicola Grunow, Fr Низткот, Bacillar. (1930) 353, fig. 
LI 
Length, 0.03 mm; breadth, 0.0068. Strie, ventral 15 to 16, 
dorsal 13 to 14 in 0.01 mm. Common. 
CEMBELLA пуза кеме». Plate 2, te tt 
Cymbella hybrida Grunow, FR. Husrepr, Baeitlar. (1930) 357, By. 652, 
Length, 0.032 to 0.034 mm; breadth, 0.009 to 0.01. Strie 11 


to 12 in 0.01 mm. Differs from the type in its somewhat un- 
dulate margins. Common. 


CYNDELLA AFFINIS Камар. 


Cymbella айне Kütring, FR. Husrrpr, acillar, (1930) 809, fig. 671. 
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Length, 0.027 mm; breadth, 0.0068. Striæ, dorsal 10, ventral 
1110 12 in 0.02 mm. Uncommon. 
CYMBELLA AFFINIS Kairing var. ENCISA HRD Gr 

Cymbella afnis Kitz. var. exciea (Kütz.} Gaoxow, Beiträge zur 
Kenntniss der fossilen Diatom. Qestor.-Ungatos, pl. 29, fig. 26. 

Length, 0.022 mm; breadth, 0.0068. Strie, 9 in 0.01 mm. 
Rare. Fossil from Hungary and recent from Koukounor Dis- 
trict. 


CYMPELLA VERTAICOSA Конь 
Cymbella ventricosa Kutzing, Fa. Husreor, Bacitlar. (1930) 359, 
fig. 681. 
Length, 0.025 mm; breadth, 0.0085. Common. 
CYMBELLA SEMICINCOLARIS Lareemedt. Plate 3, de. 11. 
Cymbella afinis Kütz. var. semicircularis LAGERSTIDT, Sotvati. Dis- 
tom, Spitsbergen, 43, pl. ¥, fig. 20. 

Length, 0.018 mm; breadth, 0.006. Strix, dorsal 8, ventral 
12in0.01mm. Rare. Known from Spitsbergen and Koukounor 
Distriet. 

CYMBELLA TUMIDULA tron. fo. RECTA (e ner. Piate 1, бу. 13- 

Valve asymmetric, with dorsal margin arcuate and ventral 
straight. Length, 0.094 mm; breadth, 0.0085. Striæ, ventral 
10, dorsal 9 in 0.01 mm. Differs from the lype in it straight 
ventral margin. Uncommon, 

CYMDELLA CUSPIDATA кэш. 
Cymbella cuspidata Kützing, Fe. HusTEDT, Bacillar. (1930) 357, 
fig. 660, 

Length, 0.062 mm; breadth, 0.02. Strie, ventral 8, dorsal 

6 in 0.01 mm. Not rare. 


COMMRLLA CISTELA «п, 
Cymbella cintute var, cucistula Mayer fo. typica Meister, A, Maver, 
Bacillar. Regensb, Gewässer (1912) fig. 25а. 

Length, 0.076 mm; breadth, 0.017. Uncommon. 

CYMBELLA RTUXGERCII Clove var. TUMMIDA vr. mer. Tinte. Sen. эз 9, 

Valve arcuate, with slightly convex ventral margin and long. 
subrostrate, obtuse ends, Length, 0.078 to 0.144 mm; breadth, 
0.02 to 0.025. Strim, ventral 8.5 to 9, dorsal 7 in 0.01 mm. 
Differs from var. intermedia Wisi. from Baikal Lake in it 
broader, more truncate ends. Common. 
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стмакл.А TUMIDA Orb) Yan Merck Plate f, ёк. 12: Plate 4, d. 18. 
Cymbetta tumida {Breb.) Van Heurck, A. бспмірт, Atlas Diatom. 
42021) pl 270, fig. 4. 
Length, 0.056 to 0.085 mm; breadth, 0.013 to 0.018. Strie 
9 in 0.01 mm. Uncommon. 
CYMBELLA TUMIA (Bah) Van Terurck vat. BOREALIS Gronow. 
Cymbella tumida (reb) Van Heurck var. borealis Grunow, SKVOBT- 
зом, Die Baciliar. des Harkasees (1929) ph 1, fig. 3. 


Length, 0.081 mm; breadth, 0.019. Strie 9 in 0.01 mm. Un- 
common. 


CTMBELLA SINICA op, ner. Piata 3, te. 
Valve slightly asymmetric, naviculiform, with slightly convex 
dorsal and ventral margins. Median line moderately oblique. 
Axiai area narrow, central area distinct on the ventral side and 
forming a broad fascia on the dorsal side, sometimes with one 
isolated middle stria. Length, 0.032 to 0.035 mm; breadth, 
0,0068, Stria, ventral 12 to 13, dorsal 15 in 0.01 mm, А 
distinet species, akin to Cymbella naviculiformis Auers. 
PIDYMOSPHUNIA GEMINATA (Lae 
Didymesphenia geminata (Lyngb) M. Schmidt, A. Ѕоммтот, Atlas 
Diatom. (1899) pl, 214, figs, 7-9. 
Length, 0.093 mm; breadth, 0.037. Strie 8 in 0.01 mm. Un- 
common, An arctic diatom. 


Pate 2, te. 


ме € Be. 17. 


м. зем. Plate 2, е. 


COMPROMESA ACUMINATUM Ebr. var, CORONATA (Ehe) W. Smith. 
Gomphonema ceuminatum Ehr, var. coronata (Ehr) ЗУ. Smith, FR 
Musrent, Racilar. (1930) 370, fig. 6S4. 
Length, 0.045 mm.; breadth, 0.01. Strie 10 in 0.01 mm. 
Rare. 
COMPHONEMA GRACILE кы. 
Gomphoneme grucite Ehr., Fa. Нивттот, Bacillar, (1990) 216, fix, 102. 
Length, 0.042 mm; breadth, 0.0085. Strie 12 in 0.01 mm. 
Rare. 
GOMPRONEMA PARVULEM (tx) Gromaw, 
Gompkenrma parvutum (Җт} Grumow, Fm. Hugreor, Bacillar. 
(1930) 372, Bg. 113a, 


Length, 0.023 mm; breadth, 0,008. Strie 12 to 14 in 0.01 
mm. Infrequent. 
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GOMPHONEMA PARVULUM. (R&I) Gronew vor. EXILISEIWA Скале 
Gomphonema parvulum. (Kt) Grunow var. cxilinaia Grunow, Fu. 
llus;tvr, Bacillar. (1930) 373; VAN MEURCK, Synopsis (1880 
1885) pl. 25, fg. 12. 
Length, 0.02 mm; breadth, 0.0042. Strie 13 to 14 in 0.01 
mm. Rare. 
COMPBONEMA TERGEATIMID (Gron) Fricke. Pate 1. Gg. 8- 
Gomphonema tergertinum (Grun.) Fricke, VR Histor, Bacillar- 
(1930) 377, fi. 717. 
Length, 0.015 mm; breadth, 0,005. Strie 15 in 0.01 mm. 
Rare. Known from Europe. 
сомтпоукмА INTRICATUM. каш! 
Gomphonema intricatus Kützint, 
fig. 697. 
Length, 0.024 to 0.034 mm; breadih, 0.004 to 0.0055. Strix 
9 to 12 in 0.01 mm. Fairly common, 
GOMPBONEMA LONGICEPS Fir, var. SUBCLAVATA Granow- ака, 
Gomphonema subcharataum Geunow, A. Sensor, Atlas Diatom, (1902) 
MI. 237, figs. 21, 32, 54. 
Length, 0.018 to 0.029 mm; breadth, 0.006 to 0.0068. Stri 
10 to 11 in 0.01 mm. Very common. 
GOMPRONEMA LANCEOVATUM Fhe. Plate 1, dg, 12. 
Gomphonema Tanecolatun А. Ѕсимтот, Atlas Diatom. (1902) 
pl. 237, fig. 1. 
Length, 0.042 mm; breadth, 0.008. Strie about 8.5 in 0.01 
mm. Common. An alpine diatom. 


Plate £, Se- 15: Pinte £ A, Me 
в. Hosteot, Bacil 


(1930) 216, 


SOMPHONEMA OLIVACEUM (Lysgh) кёшм. 
Gomphonema olivaceum (Lyngb) Kützing, Fx. ИгзтЕрт, Bacillar. 
(1930) 318, fig, 719, 

Length, 0.023 mm; breadth, 0.007. Strie 12 in 001 mm. 
Common. 

GONPIONEMA. BEIDENI Muse. var. SINICA var, mer. Plate d, dg, 11. 

Valve clavate, with apex broader than basis. Length, 0.026 
mm; breadth, 0.0065. Strie radiate, 10 in 0.01 mm, Axial 
area narrow-linear, central arca unilateral. No isolated puncta. 
Differs from the type* from Jones Valley, Nevada, North 
America, in its broad upper part and in the number of stri. 
Rare, 


"А. Schmidt, Atlas Dietom. (1904) pl. 2:8, figs, 29-33. 


ws Skvortzow: Diatoms from Cheng 491 
COMPHONEMA KAZMAKOWI Marmehkerakt, Plate 1, Spn. 19 and y Piete tre 1 
мез. 


Gomphancma Kaznakowi MERESCHKOYSKT, Diatoms from Tibot {1908) 
22, fig. М. 

Valve slightly clavate or lanccolate-elavate, with much nar- 
rower basis. Modian line filiform, convex in the middle part 
with bayonol-shaped terminat fissures and comma-shaped trans- 
verse fissures near the central pores. Axial narrow-linear, 
central area unilateral with shortened striæ оп one side. Length, 
0,061 to 0.102 mm; breadth, 0.011 to 0.013. Middle stris 5 to 7, 
end striæ 8 to 10 in 0,01 mm. Strie distinctly Hncate. Com- 
mon. Known from Tibet only. 
сом»иоккмА KAZNANOWI Merenktovsti var. DISTINCTA var. nor. Piate 2, Ae: 1 

Differs from the type in the presence of a long stria in the 
middle part of the valve between the central pores, Length, 
0.052 mm; breadth, 0.0085. St 8 in 0,01 mm. Rare. 
GONPEONEMÁ TROPICALE Bren. late 1 

Gompkoncma tropirale Brun, А. Зспишт, Atlas 
216, без. 3, 4 

A distinct beautiful species, with Janceolate-clavate valves 
gradually tapering from the middle to the subacute ends. 
Median line filiform, wilh distinet terminal fissures and comma- 
shaped transverse fissures near the central pores. Axial area 
narrow, in the middle part dilated to an elliptic space, on one 
side of a transverse fasela 3 to 4 puncta. Common, Known 
only from Mekong River, India. 


intom. (1901) pt. 


MANT?SCRIA AMPRIOXTS (hr) Gruner. 
ia ampkiozge (Ehr.) Cranow, FR. Позтерт, Bacillar. (1980) 
304, fig, MT. 
Length, 0.057 mm; breadth, 0.0085. Keel puncta T, striz 22 
in 0.01 mm. Rare, 
жтәзсы!А ANGUSTATA (W. Gath) Gi 
anguntata (W. Sx 
(1920) 402, fg. 787. 
Length, 0.073 mm; breadth, 0.012. Strie 12 to 13 in 0.01 
mm. Rare. 
NITZSCRIA LINEARIS W, Bolt 


Nitzschia lincaris W. Smith, Yn. Musrepr, Baci 


) Gronow, Fa. Husreor, Bacillar. 


с. (1980) 409, fig. 


Length, 0.111 mm; breadth, 0.009, Keel puncta 10, strie 
about 30 in 0.01 mm! Rare. 
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LINEARIS W. бән зөт. TENUIS (W. башат) Сталае. Pina 4, вя. 8- 
chia linearis W, Smith ver, tenuie (W, Smith?) Grunow, VAN 
Heere, Synopsis (1880-81) pl. 67, fig. 16. 
Length, 0.215 to 0.206 mm; breadth, 0.0085 to 0.01. Keel 
puncta 3 to 6, strim 80 in 0.01 mm. Very common. 
NITZSCHA SUBVITEEA Нам. var, MAXIMA ver, mer. Plate d Ber, 7 and Hs 
Larger than the type. Length, 0.17 {о 0.21 mm; breadth, 
0.012 to 0.25. Kee] puncta 4 to 6, striz 28 to 30 in 0.01 mm. 
Very common, The type is reported from Central Asia. 
NITZSCHIA DISSIPATA (Bu) Cramem. 
Nitzschia dissipata Ҝӧл) Grunow, Fr. Нотт, Bacillar, (1930) 
412, fig. 789. 
Length, 0.028 mm; breadth, 0.005. Keel puncta 7 to 8 in 0.01 
mm. Uncommon. 
NIMISCHIA FRUSTULUM (Kile) Grovow var. PERPUSILLA (Rath) renew. 
Nitesthia frastidum (Kütz.) Gronow var, perpneitia (Rabh.) Grunow, 
Van HECRCK, Synopsis (1890-85) pl. 99, fig. б. 
Length, 0.012 mm; breadth, 0.0025. Keel puncta 18, strie 
25 to 30 in 0.01 mm. Rare. 
NITZSCHIA PALPA (Kite) W. Smib, 
chia palea (Kütz) W. Smith, Ев. Hvsztor, Bacillar. (1930) 416, 
fg, 801 
Length, 0.04 mm; breadth, 0.004. Keel puneta 17 in 0.01 
mm. Strie indistinct. Uncommon. 


NITISCDTA SIOMOIDEA (Ei) W. Вай. 
Nitzschia sigmoidco (Ehr.) W. Smith, Ев. Iusrzor, Bacillar. (1930) 
419, fig. 810. 
Length, 0.25 mm; breadth, 0.013. Keel puncta 6 in 0.01 mm. 
Abundant. 
AITFACHIA ACICULARIS W. Smith. 
Nitzschia neieularis W, Smith, PR Huarror, Haciller. (1990) 423, 
fig. 822. 
Length, 0.059 mm; hreadth, 0.024. Keel puncta 15 in 0.01 
mm. Striæ very fine, indistinct, Rare. 


CYMATOPLEURA SOLEA (reb) W. 
Cynatepteura soles. (Bred) W. Smith, Fr Husreor, Bacilar. (1920) 
425, fig. 823a. 


Length, 0.127 mm; bresdth, 0.024. Common. 
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CIATOPURURA SOLEA (dreh) W. Smith var. REGULA CEM) безе. Тын. DES 
Cyisetepleure zola (Ureb) W. Smith var. regiis (Ebr) Gronow, 
FR, Hrsrror, Racillar. (1930) 426, fig. $7 
Length, 0.076 to 0.153 mm; breadth, 0.015 to 0.028. Striæ 
18 in 0.01 mm, Uncommon. 


Mi Shvortzow: Dintoms from Chen 


CYMATOPLECRA ELLIPTICA (Bub) W, Saith, 
opere «Пара (Beeb) W. Smith, Fm. 1081727, bacilar- 
(1800) 428. 427, fig. 825. 


Length, 0.102 mm; breadth, 0.051. Very common- 


SURIRELLA CAPROXU Dert. 
ei te Caproni Bub, FR. verrät, Baeilar, (1820) 410, fr, BT. 
Length, 0.122: breadth, 0.051. Rare. 
SURIRELLA LINBAKIS W. Smith, Tate 3, kë- 
Surirella, fincoris W. Seth, We Husmor, Ra 
RIT, $. 
Length, 0.088 mm; breadth, 0.025. Coste 25 in 0.01 mm. 
Infrequent. 
AVAIMELLA LINEAR V. Smith vor. HELVETICA Brom Meter, Phi > An Т. 
Surirlis lincaris WW. Smith var, heteetion (Brun) Meister, Fr. Hus 
чурт, Daeillar. (1930) 434, fg. 840. 
Length, 0.102 mm; breadth, 0.025. Rare. 
AURIRELLA LINEATIS W. Saith var. CONSTRICTA Wr) rorem. Piste з, de + 
er cle делна W. Smith var. constricta (Ehr) Grunow, FA. cs 
«zor, Bacillar. (1920) 434, fig. 839. 
Length, 0.068 mm; breadth, 0.018. Uncommon. 
SURIRELLA LINEARIS W. Both ver. VERMIFFRA vate ner. Plate 4, Mi 
Valve linear-elliptic, with distinct central area covered with 
irregular spines. Length, 0.051 mm; breadth, 0.013. Rare. 


lar, (1930) 454, figs 


SUKIRELLA SPIRALIS Kining. Fiete 3. de. 19. 
Surirella арт Korzing, Fa. Мозтърт, Васа, (1930) 445 446, 
fig. 810. 


Length, 0.15 mm; breadth, 0.059. Rare. 
SURIKELLA OVATA Kite var, PINNATA (К. Se) Mantel, 
Surirella oveta Kitz, var. pinnata (W. Smith), FR. estar, Bucar. 
(1020) 442, fig. 865. 
Length, 0.042 mm; breadth, 0.012. Rare. 


ri 
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AURIRELLA DENGALENSIS. Plate à, ве. 30. 
Surirella bengalennis Grunow, A. Бслуіот, Atlas Diatom. (1875) pl 
24, fig. 16; Fr. Mersrmm, Deitrüge zur Bscillar, Japans 2 (1914) 

228, pl. 8, figs, 11-12. 


Valve broad-ovate, with distinet broad outer rim and coste 
not reaching the pseudoraphe. Marginal keel forming wings. 
Length, 0.078 mm; breadth, 0.042. Rare. Known from Bengal, 
Indis, and Tokyo, Nippon. 
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ILLUSTRATIONS 


Pus 1 


Fics. 1 to 5. Gomphonema tropicale Brun. 
Fic, 6. Gomphonema lonpiceps Ehr. var. eubclavata Grun. 
T. Cymbella tinie sp. тот, 
8. Gomphonema tergestinum (Grun.) Fricke. 
%. Gomphonema longicena Ebr. чат, axbelarata Grun. 
10. Gomphonenn Kasnakowi Mereseh. 
11. Gomphonema longiceps Ehr. var. subciavata Grun. 
12. Gomphonema lanccolutum Ebr. 
13. Cymbella tumidala Grun. fo, recta fo, nov, 
44, Gomphonema Kasnakews Meresch, 


Piare 2 


Fics. 1 and 2. Gomphonema Kaznakowf Merescb. 
Fic. 3. Didymasphenia georinate (Lyng) M. Sch 
4, Actinocyelus Ehrenbergüi Ralfs var. crassa. (W. Smith) Rustedt, 
5. Cymbella rupicola Gron. 
8. Cymbella einien тр. nov. 
1. Gomphonema Kaznakowt Mercsch. var. dietineta var, nov, 
Fas. 8 and 9, Cymbella Sturbergii Cleve var, tumida var. nov. 
Fic, 10. Gomphonema tropicale Brien, 
11. Diplontis Bombus Ebr, var. egen А. S. 
12. Cymbella tumida (Breb.) Van Heurek. 
13. Gomphonema intricatum Kitz 
14. Navicula eruptocepkala Kitz, var. exilis Kitz. forma. 
Figs, 18 and 16, Navicula peregrina (Ehr.) Kite, var. sinica var. nov, 


Prate 3 


Fio. d. Suriretia fincarin W, Smith. . 
2. Surirella lincaris W, Smith var. helectica (Brun) Meister. 
3. Cymatoplcura edlen. (Breh) W, Smith var, regula (Ebr) Gren, 
4. Surirella lincarís W. Smith var. constricta (Ehr.) Gran. 
Fica. 5 and б. Achnanthes aublbrearis s9. nov. var. compleza var. пот. 
Fre. 7, Ackmanthen аблі Gran. var. bistriata var. поз. 
Fics. 8 and 9. Diatoma anceps (Eht) Grun. 
Fio. 10. Diatome vulgare Bory var. ovalis (Fricke) Hust. 
Fics, 11 to 14, Achnauthes aublinearis sp. nov, 
Fic, 16. Diatoma vulgara Bory, 
16. Cymbella Aybrida Gron. р 
Fics. 17 and 18, Achnanthes pinnata Hust. 
Fig. 19. Swrirella spiralis Kitz, 
20. Surirella bengalensis Gran. 
21. Cymibella semleireularie Lagerst. 
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Yu 2% Achnanthes sublirearis np. nov. var. compleza var. nov. 
25, Achranthes sublinearis sp. nov. var. elliptica var. nov. 
24. Navicula rhynchorephals Kita, var. tenua var. nov. 

Fios. 28 (o 27. Synedra эла (Nit) Ehr. var. tenuirostris var. nov. 

Yi. 28, Aclonenthes aublinearis sp. nov. 
20. Synedra uina (Nitz.) Ebr, var. tenutrostris var. nov. 


PLATE 4 


Fics, 1 to 4, Synedra Vaucheriae Kitz. 
Fic. 5. Navicula salinarum Grun, forma, 
6. Nitzschia linearis W. Smith var. tennis (W. Smith.?) Grun, 
7. Nitaschia subritres Must. var. mazime ver. nov. 
8. Gyresigma atienvatum. (Kütz.) Rabb. var. nsiaf/ca var. nov. 
9. Amphora mongolien Qestr. 
10. Synedra nina (Nite) Ebr, var. lanecotate Kitz. fo, constricta fo. 
11. Synedra Vaucherise Klit. var. capitata var. nov. 
12. Gomphonema Heiden Hust, var. siniea var. nov, 
18. Navieula rhyxehotephala Kits, war. toma var. nov, 
14, Niteschia enbvitrea Hust. var. mazima var. nov. 
15. Cymbella tumida (Ereb) Van Ileurck, 
16. Gomphonema intricatum Kütz. 
17, Cymbella sinica np. nov. 
18. Amphora oralis Kitz. var. libyca (Ehr.) Cleve. 
18. Surirella linearis W. Smith var, vermifera vat. nov. 
20. Calomeis patagonica Cleve var. einfes var. nov, 
22. Navicula pusia Cleve. 
22. "icula peregrina (Ehr.) Kitz. 


Kranar, Sovak. Ба, ба, NOL 


PLATE 1 


TWO SPECIES OF PINNA APPARENTLY NEW TO THE 
PHILIPPINES 
By Gvttissoro L, ABLAN and Gonomeno L, Arcasın 
Of tha Bureau of Science, Manila 


OND PLATO 


The genus Рінла [local names, tambulog (Tag.}, taló (Cobu 
Vis), and tarab (Negros Vis.) is widely represented by a num- 
ber of species їп the warm seas, nineteen of which have been 
reported from the Philippines. It is characterized by similar 
oblique, thin, fragile, wedge-shaped, and generally sealed valves; 
lateral hinge without teeth, umbones terminal, anterior, with 
ligament in a groove, the mantle, a double-fringed footlike pro- 
cess, extends beyond the shell margin. 

The species of Pinna are found altached to solid objects by 
means of strong byasi, or buried in sandy-muddy bottom with 
the ventral margins slightly gaping at the surface. 

PINNA INCURVATA Fas з, te. 1 
inno incurvata Chemnitz, REI 
5, ар 8. 

Shell slender, lanceolately fan-shaped, anterior abruptly 
notched, keeled at the middle with sides gradually sloping, 
smooth, livid ash, sprayed with a slightly bluish tint; anterior 
obliquely wrinkled, posterior very finely rugose. 

Neckos, Pontevedra, Bur, Sci, 14851, Ablan. 

The unique specimen tallies in many respects with the one 
described by Reeve, differing only in having the anterior side 
abruptly notched, a variation that dors not warrant placing it 
under & new name, especially since it may be due pertly to ad- 
verso living conditions. 

PINNA JAPONICA Rumler. Yate 1. fg. E 
Pinna japonica Manley, Reeva, Conchol. Коп, 15 (1869) Рика, pl 25, 
fig. 47. 

Shell triangularly fan-shaped, thin, olive ash, anterior site 
produced, concentrically finely striated, posterior side rather 
carved, radiately ridged, ridges irregular, margins sparsely 
scaled near umhones, 

NeGRos, Pontevedra, Bur. Sci. 14852, Ablan. 

This species resembles closely Pinna hanleyi and may easily 
be taken for the young of the latter. 

. an 


Conchol. Jeon. 14 (4859) Pinna, pl. 


ILLUSTRATION 


Pare 1 


Fre. 1, Pima incurrata Chemnitz, 
2. Pinna japonica Harley, 
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Antan ax» Aicasm: Prices Pav тиш. Jovns: San 66, No. 4 


Fig. 1 Pinna incurvata Chemnitz; 2 Pi 
PLATE 1 


Hanley. 


FISHERIES OF NORTHEASTERN LUZON AND THE 
BABUYAN AND BATANES ISLANDS 


By Стиштмо J. BLANCO 
Of the Fish and Game Administration, Bureau of Setence, Manile 


Tr PLATES 


A preliminary survey of the fishery industries of northeastern 
Luzon, the Babuyan Group, and the Batanes Islands was started 
in May, and continued up to December, 1937, covering a period 
of eight months of extension work, observation, and study of 
the scasonal occurrence of various species of food fishes and 
other fishery products. This study was made in accordance 
wtih the provisions of the Bureau of Science Memorandum 
Order No. 20, dated March 23, 1936, and Travel Order No. 351, 
dated Мау 12, 1937. . 

In this paper are diseussed the important fishing grounds, their 
fishery resourees, the mothnds of exploitation, and fish preserva- 
tion, Suggestions are made for the improvement of the fishing 
industry, 

IMPORTANT FISHERIES OF CAGAYAN PROVINCE 


Cagayan Province is а progressive province of the Cagayan 
Valley, in northeastern Luzon. It is drained by the Cagayan 
River, the largest navigable river system of Luzon. Next to 
agriculture, fishing is the most important'industry of Cagayan 
According to estimates nat less than 200,000 pesos 
d in fishing boats, chinchorros, fish corrals, and other 
gear used in this industry. The taxes derived from these fish- 
eries amount to 8,000 pesos annually. 

Cagayan Province offers various fishery resources, The sea- 
sonal occurrence of important fisheries follows: (a) the ari 
mang or shrimp fisheries, from August to January; (0) the 
lodong or mullet fisheries, from October to November; (c) the 
ipon fisheries, from November to March; (d) the sen-catfish or 
kurilao fisheries, throughout the year; (e) the fresh-water 
catfish or paltat Jisheries, during rainy season, from May to 
December; (f) the hairtail or bolungnas fisheries, from March 
to August; (g) tha croaker or ёне! fisheries, from March to 

. Л 
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August; (В) the sardine and anchovy fisheries, from January 
to September; (i) the aiganid fry or padas fisheries; (j) Ihe mol- 
овкат or cabibi and gacca or bean-clam fisheries, from January 
to September; (£) the collection of the edible and medicinal sca- 
weeds of northern Luzon, from January to April. Some of the 
major fisheries are described in this paper. 

Fishing in Cagayan Province їз carried on extensively along 
the marine shores, rivers, and tidal crecks. The methods used 
are varied, numerous, and primitive (Plates 1 to 3). 

However, the most important fishing gear used in Cagayan 
Province are the chinchorro nets, bannuar, tabac, tarik, pateng, 
bobó, taco, bantac, and харіао nets. Deep-sea fishing is prac- 
tically unknown. 

Chinchorro fishing in Cagayan Province is limited to nine 
months of the year, from January to September, because from 
September to February rough weather as well as heavy rains 
and occasional floods prevail. The minor fishing activities dur- 
ing this period are the catching of the ipon, lodong, and ara- 
mang. 

Table 1 partially shows the quantity and value of fish (ancho- 
vies, sardines, spada, bilis, and others) caught with ehinehorro 
vuthts from January to September, 1937, at the fishing barrios of 
Gonzaga, Buguoy, Aparri, and Ballesteros. A total of 6,299.8 
saludan, 314,890 kilos, of fish were caught, valued at 28,284.92 
mesos or a monthly average of 14,87.7 kilos valued at 4,256.10 
pesos, The height of the fishing season in Cagayan Province 
is during May, when 2,347.5 saludan, 11,737. kilos, of fish were 
caught in 1937, valued at 14,256.30 pesos. At Puro San Vicente, 
Gonzaga, not less than 2,000 tinajas, or burnay, of bagoong, уз. 
lued at 8,000 pesos, were made out of the catch of four sapiao 
nets from April to June, 1937. 

The fishing localitics of Cagayan Province covered in the 
survey are described in the following paragraphs. 

Aparri,—Aparri, the principal port in northern Luzon, is lo- 
cated on the eastern side of the mouth of Cagayan River; it 
is a commercial center as well as a fishing town. There are rich 
fishing grounds for sardines (aber), hairtails (spada), ancho- 
wies (monamon or bombra), croakers (fuel), talakitoc, sea cat- 
fish (kurilao), mullets (lodong, pasya), crustaceans (aramang, 
padao, pasayan, rasa), and other species along the northern coast 
of this municipality. 


‘One peso equals 50 cents United States eurreney. 


ma Blanco; Fisheries of Northeastern Luzon 503 


Fartiotty showing the quantity and value af fish caught with chin- 
chorro in northern Cagayan Province from January to September, 1987. 
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In Aparri there аге 14 shore-fishing boats, 26 chinehorros for 
catching fish, and 100 small boats (balasiexg) used in connection 
with bannuar nets for aramang, and bantac fishing for hairtails 
(bolungnas) and croakers (fuel). Aparri is the landing center 
of catch in northern Luzon. 

Here salting and drying fish is carried on extensively. There 
аге 26 bagoong plants. Approximately 25,000 tinajes of bagoong 
are made and exported annually to the interior towns of the 
Cagayan Valley and the Ilocos regions. 

In 1935 the municipality derived an income of 2,228 pesos 
from fishing, and in 1936 the income from the fisheries was 2,121 
pesos. 

Bugusy.—Buguey, a coastal town about 14 kilometers east of 
Aparri, is also a fishing town. There are 3 shore-fishing boats 
and 3 chinchorros for catching anchovies, sardines, hairtails, 
and other species. The most important gear employed in the 
tidal crecks is the tarik, a shallow fish corral of the inangcla 
banuxar style. About 320 tarik are operating in this munici- 
pality. The catch of the chinchorros and tarik is usually sold 
at Aparri, because there are no bagoong and drying plants in 
Baguey. 

The municipality collected 2,892 pesos for fishery fees in 1935 
and 3,164 pesos in 1936. The increase of the municipal income 
from the fisheries із due to a number of fishermen that have" 
come from Aparri, 

Gonzaga.—Gonzaga is an inland town about 11 kilometers 
east of Buguey, by it has a number of fishing barrios along its 
coast. The important fishing villages are those of Batangan, 
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Tangatan, Palawig, and Puro San Vicente Bay. Fishermen of 
these barrios are settlers from the fishing villages of Hocos 
Norte and Ilocos Sur. Gonzaga is an important fishing town 
due to the introduction of 4 sapiao nets at Tangatan and Pala- 
wig. There are 27 shore-fishing boats and 27 chinchorros in all 
in these fishing barrios. The town being sparsely populated, its 
surplus of fishery products is exported to the Ilocos Provinces in 
the form of bagoong and dried fish, dalangdang. 

At Palawig Islands of Gonzaga various fishery products are 
gathered; namely, rarang, trochus sheils, sea turtles, and edible 
seaweeds the most important of which is Digenea simplex, The 
lattor, which is a medicinal seaweed, was noted last June at Punta 
Verde. The income from the fisheries in 1935 was 495.50 pesos, 
and in 1936, 663.15 pesos. 

Ballesteros.-— Ballesteros is another coastal town about 9 kilo- 
meters northwest of Aparri, It is more of an agricultural town 
than a fishing center, There are only 3 fishing boats and 3 
chinchorras. As there are only a few fishing villages in this 
town, its coast is often visited by fishermen from Aparri, be- 
cause the municipality has good fishing grounds for sardines 
ёла anchovies. The catch in Ballesteros js sold at Aparri for 
local consumption and bagoong making, F'resh-water fisheries 
are limited to the rice ditches, Here paltat, dalag, and araro 
are caught. 

The minicipality had an income of 726.80 pesos in 1935 and 
465.00 pesos in 1936. 

Abulug—Abulug is a town loeated on the castern side of the 
Abulog river, which also drains Apayao. The fisheries of this 
Municipality are not as important as those of Aparri and Buguey. 
There аге only 3 fishing boats and several fish corrals 

% 1935 the municipality had an income of 576 pesos from 
its fisheries; in 1936 the income was 326 pesos. 

Panplona.—Pamplona, being an agricultural town west of 
Abulug, is drained by the Pamplona River. It is not an im- 
portant fishing town. The fisherics are located at the fishing 
barrios of San Juan and Allappafigan. There are 3 fishing 
boats and ehinchorros amd several fish corrals. "The income 

„from the fisheries of this municipality in 1935 was 267 pesos: 
in 1936 the income from fishery fees amounted fo 415 posos. 

Sanchez Mira, The fisheries of Sanchez Mira are not im. 
portant. The town is drained by the Masisiit River. There 
ате only 4 shore-Nshing boats and 2 chinchderos, The income 
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from the fisheries in 1935 was 245.35 pesos; in 1936 the income 
from fees amounted to 156.10 pesos. 

Claveria.— Claveria, a coastal town on the northwestern part 
of Cagayan Province, is an ugricultural as weil as a fishing 
town. The town is drained by Cabicuffan River. There are 
11 shore-fishing boats and 11 chinchorros in this town. The 
amall bay of Claveria is a fishing ground for sardines and an- 
chovies. The income from the fisheries for 1935 was 370 pesos; 
in 1936 the fishety fees amounted to 342 pesos. 

Table 2 shows the fees for fishery privileges collected in Ca- 
gayan Province in 1935 and 1936. 


‘Table 3 gives the names of fishes in Cagayan Province, 
CRUSTACEAN FISHERIES 


An important crustacean fishery of Cagayan is the aramang 
fishery. The aramang is a shrimp, belonging to the family 
Palamonide. It is taken in large quanti at the mouth of Ça- 
gayan River and at marine shores during the rainy months from 
August to January, The gear used for catching shrimps is a 
small pelagic seine called bannuar (Plate 1, fig. 4; Plate 2, figs 
land 2). At Aparri about 100 smali boats, balasiang, are used 
in the operation of the bannuar. An average catch of a ban. 
nuar is from 1 to 5 cavanes of aramang. The catch is usually 
dried along the beach or salted inte bagoong, Dried aramang 
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Таз 3--Fishes found in Cagayan Province. 
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Tasın Fishes found in Cagayan Province-- Continued. 
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is packed in boxes or sacks and shipped to Manila and the Locos 
regions, mostly by Chinese, and by a few Filipino dealers. 
From September to December, 1937, 62 boxes, or 720 sacks, of 
aramang were shipped to the Ilocos, and 64 sacks of dried ara- 
mang were sent to Manila. A sack of dried aramang sells at 
from 2 to 5 pesos, and a tinaja of salted aramang sells at from 
26 to 50 centavos. The aramang fishery of Cagayan Province 
is valued at 10,000 to 15,000 pesos annually. 

Bagoong aramang is made into patis, while dried aramang 
is used for egg omelets or simply caten with sliced tomatoes. 

The larger species of the genus Penzus, namely, P. monodon, 
Р. affinis, P. semiculcatus, P. indicus, and Р. ineisipes, are caught 
usually in the fish corrals of Вову, and with tangar nets , 
throughout the year. Crabs are caught with tellem at Aparri, 
Buguey, Linao, and Abulug. 
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LODONG FISHERIES 


The lodong, or mullet, fishery of Cagayan Province is another 
seasonal fishery, carried on during November and December, 
the period when this species of mullet (Mugi seheli Forskäl), 
migrates downstream, down Cagayan and Abulug Rivers, to 
spawn in the sea. 

‘At present there are no records of the life history of the 
lodong. The tributaries of Cagayan River have been noted as 
the feeding grounds of lodong. No one knows the age at which 
the adult finds his way to the sea, but there is always a down- 
stream migration of sexually mature lodong in November and 
December, just after а heavy rainful at night when the rivers 
ste flooded. During this periodic “run” these fish are caught 
at the mouth of Cagayan and Abulug Rivers with various mullet 
gear; namely, pateng, tabocol, sakag, and tabac nets. After 
the flood the spawners that have cscaped these devices migrate 
upstream. During this upward migration the lodong are 
caught by other devices, such as fey and tequit (dip nets). 

The pateng (Plate 2, figs. 1 and 2) is a cylindrical fish basket 
made of bamboo splints and rattan. The bobo is 4.5 feet high 
and 3.5 feet in diameter. It has a funnel about 2.5 feet high and 
1 foot in diameter. The closed end of the cylinder has a cable 
line of ratan about 16 meters long, with an anchor at end. Dur- 
ing operation of the gear the anchor is dropped at the edge of 
the river bank and the pateng is left to drift in the water. When 
a school of mullet migrate down with the current the fish are 
Jed into the funnel of the pateng, because the pateng acts as a 
suction apparatus. The mullets that get in can never find their 
way out. A pateng usually catches from 1 to 25 adult lodong. 


* [EL 


In Cagayan Province the catching of ipon is also a soasonal 
industry, carried оп from November to March. Ipon fishing 
is carried on at Cabicungan River of Claveria; Abulug River, 
which drains the interior of Арауао; Cagayan River, the longest 
river system of Luzon, draining the Cagayan valley; and along 
the marine shores of Claveria, Aparri, and Bugucy. 

The ipon are fry of Elkotride and Gobiide. The gobies 
(Gobiidm) arc а large group of small carnivorous bottom fishes 
living along shores, bays, rivers, lakes, streams, swamps, and 
сога} reefs. They feed on alie, mollusks, erustaceans, and 
worms. Gobics are generally of a dull plain color, often indis- 
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tinguishable from their surroundings because they have the 
power of mimiery. Those that live along rocky shores and 
coral reefs are generally of a brilliant color. The following 
species are reported ta he the sources of ipon; Chonophorous 
melanocephalus Bleeker (bukto, ПК.) ; Chonophorus orclaries 
Broussonet (bunog, Ik.) ; Eleotris melanosoma Bleeker (virot, 
Iik.); Glossogobius giurus (Buchanan-Hamilton) (balla, ГК. 
Glossogobius cetehivs (Cuvier and Valenciennes) (bolla, Ik.) ; 
Орћіосата poros Blecker (dulong, ПК.) ; Rhyacichthys aspro 
(Kuhl & Van Hasselt) (campa, Tk.) ; Sicyopterus lacrymosus 
Herre (paliling, ПК). 

The adults of the ipon migrate seaward periodically to spawn 
during the period from June ta November, 

The ipon fishery starts as soon as the goby fry make their ap- 
pearance with the incoming high tide, seven to nine days after 
the full moon of each month from November to March, Catch- 
ing ipon with scissor nets and chinchorros along the coast and 
at river mouths lasts from one to four duys, while eatching them 
with barricade traps of bobos upstream may last for a week. 

The ipon is considered a delicacy by the people of northern 
Luzon. The catch is usually sold fresh in the local markets or 
salted and sold in the form of bagoong. Jpon can be prepared 
for food in several ways, such as Inlaicer, tamales, and sinipang, 


MOLLUSK FISTEERES. 


Along the sandy bottoms of Cagayan River at the barrics of 
Catayuan and Santa Maria of the municipality of Lallo, a species 
of fresh-water mussel, locally known as cabibé, Corbicula feminea 
Müller, is present in large numbers, It is collected by means of 
a triangular dredging sieve (taco, Plate 2, fig. 3) made of bam- 
boo splints, iron wire, rattan, and wood. A small boat (bala- 
siang), is necded in the operation of the taco. No less than 15 
taco fishermen gather eabibi in those two barrios during its 
season, from January to September. 

The cabibi, which are sold fresh at Aparri, are extensively used 
as food, and can be prepared for the table by boiling together 
with tomatoes and salt, The fresh cabibi are also shncked and 
the raw meat prepared into bagoong, in the proportion of one 
part salt and twa parts cabibi. In the markets fresh cabibi are 
sold at from 20 to 30 centavos a ganta. The empty shells are 
used in the manufacture of buyo lime. ‘Two species of marine 
mollusks, namely, gaeca, Donax radians Deshayes, and onnok, 

on 
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Soletcltina psammota: minor Deshayes, аге also gathered with a 
small dredge sieve, (taco, Plate 3, figs. 3 and 4) along the ma- 
rinc shores of Aparri, Duguey, Sanchez Mira, Ballesteros, and 
Abulug, from February to April. басса is salted in the whole 
and exported to the Ilocos regions. Onnok is prepared for the 
table simply by boiling with tomatoes and salt. 

At the tidal crecks of Buguey. and Abulug native oysters, 
tiren (Ostre spp.), are gathered from the posts of the fish 
corrals and at the stems of nipa palms. Along the coral-reef 
regions edible mollusks of minor importance, such as kir-kiraud 
(Circe gibba Lamarck and Ciree pectinata Linnaeus), siñgitan 
(Area untiquata Linnzus), bibigan (Potamides terebratia sul- 
catus Born), barongbarong (Potamides telescopium Linnzeus) 
and anduguil (Pharelle acutidens Broderip Sowerby} are 
gathered far food, At Puro San Vicente und Cape Engaño two 
commercial shells known ах rarang (Turbo marmoratus Lin- 
nus) and trocha or simong shells (Trocus maximus Koch) are 
gathered by the Aetas in small quantities. In the fresh waters 
there are species of edible shells, naracly, bisoco! (Ampullaria 
{гона Recve) and leddeg (Vivipara angularis Müller), 

Cephalopods, namely, Lorie (Oetupus spp.}, laki (Loligo 
spp.), and puspusit (Sepia spp.) аге also gathered by the Aetas 
with spear guns along the coral reefs of northern Cagayan Prov- 
ince, The edible and commercial mollusks and cephalopods 
caught in the waters of Cagayan Province are listed in Table 4. 

Tamun 4.—Edible and camınereial molluska of Cogayan Province. 
MOLLUSKS 


Sclentibe ати, Tate name 
Corbicula fiaminca Müller самы 
Cyrena vontrienga Deshayes Керро 
Donox radiana Lamarck басс 


асіна (Solezcllina) exmingiana Deshayes Balingasa 
Soleteilina (Puummotza} miror Deshayes Onnok 


Муна smaragdinus Chemnitz. Ttadong-badong 
Pharella acutidenr Broderip Sowerby Andaguil 
Amatina truncata Tamatek Las) 


Parkia Маміна Lamarck Okian 
Paphia strata Chemnitz Do, 
Cires gibba Lamarck Kirkiraud 
Circe pretinada Linngus Do. 
Area antiqvate Linnaeus Siitan 

7o Potamidrs (terehralla) sulatus Born Baronbatong 
Potamidra (telescoplum) telescopim Linnens Bibiran 
Ариана fuzonien Reeve Bisocol 
Vivipara engularis Müller a Leddeg 


Turbo marmoratus Linnaeus Rarang 
Trochus mazime Koch Trocha or simong 
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‘Tarte d—Edidle and commiereint mollurka, ute—Continved, 


crn ALarote 
Selenite zum. ake name. 
Ortupus spp. Korita 
Sepia spp. Laki 
Loligo spp. Puspusit 


SICANIDAFRY FISUERIRS 


The members of the family Amphacanthidz: arc small to mod- 
erate-sized fishes reaching a maximum length of 40 centimeters. 
They are herbivorous, living among submerged coral reefs, 
Some are brilliant or dull in color. As a group they are excel- 
lent sources of protein food. The fry are caught and made into 
bagoong, or into guinamos, a delicacy among the people of north- 
ern Luzon. 

The fry of the species of the genus Arphacexthus, of the 
family Amphacanthidr, are known as padas (Pang., ПК.) ; yomo- 
yobyob (IW.); kuing (Bicol); and Auyug (Vis.). The adult 
siganids arc known as baro fija», malaga (ilk.) ; batawayi, turus. 
(Bicol) ; denguit, layap, mandalada, tayog (Vis.) ; bclony, ёп- 
dogan (Tao Sug. and Samal) ; and zamara (Tag. 

The siganids are found on the сога} recfs of Claveria, Buguey, 
Puro San Vicente, and Gonzaga, Cagayan Province. 

‘The species of siganids found in the above places are Ampha- 
canthus sutor Cuv. and Val, А. heragomatus (Bleeker), A. 
doliatns Cuvier, А. virgates Cuv. & Val, and A. oramin Bloch 
and Schneider. 

There are three distinet methods of catching the fry and 
adult siganids; namely, the kammag, or tanger, a small chin- 
chorro net, (ће saquiao, or siyay, a drift gill net, and the spear 
gon. 

"The siganids do not constitute а regular fishery, most likely 
due to the lack of regulations to protect the source of the fry. 
"The fishing season of the padas lasts through August and Sep- 
tember and from March to May. The fishing of adult siganids 
Jasts throughout the усаг. The practice of catching the breed- 
ing siganiés and the fry with spear guns, drift gill nets, and 
tangar or kammag nets, are tbc possible causes of the depie- 
tion of the siganid fishery. Padas fry may appear їп one year 
and not in the next two years. This periodie, unstable, condi- 
lion of the siganid fishery is a hardship for the fishermen of 
northwestern Luzon. There are no adequate records of the 
catch of siganids, although the scarcity of the siganids and the 
absence of padas for the period 1935-1936 may constitute an 
indication of the serious depletion of the siganid fishery of 
northeastern Luzon. 
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EDIBLE AND MEDICINAL SEAWEEDS 


On the coastal regions of northeastern and northern Luzon 
and the Babuyan Islands from January to April, are found sca- 
weeds of economic value, However, the gathering of these sea- 
weeds is still a minor industry. The people in these parts of 
the Philippines are very fond of eating scaweeds. They make 
salads, pickle, and soup from seaweeds, and they have learned to 
use а simple process of sun-drying them for future use. How- 
ever, seaweeds are never gathered on a commercial scale. Wha 
sold on the market is obtained in small quantities by peo- 
ple living along the shores, Our fishermen have not seen the 
necessity of cultivating the seaweeds, because they are not in- 
terested in this minor product of the sea. It is not generally 
known that a number of chemical produets, like soda, chloride, 
sulphate, iodine, bromine, santonin, and agar-agar are obtained 
from seaweeds. "The seaweeds are utilized not only as an article 
of diet but in many places also for animal feed and fertilizer. 
Seaweeds contain large amounts of carbohydrates, small amounts 
of protein and fats, in addition to ashes, like sodium and po- 
tassium chlorides. Seaweeds arc a source of iodine, which is 
recommended for the prevention of goiter. 

The seaweed industry is important in many places, like Japan, 
the United States, Ireland, Scotland, Hawaii, France, and China. 
Japan alone has an annual income uf from two to three million 
dollars from seaweeds. 

The known commercial seaweeds found along the coastal re- 
gions of Cagayan Province, and the Babuyan Islands, are listed 
in Table 5. 


Tar 


S.—Commereial acaweeds found along the coasts of northern Luzon 
and the Babuyan Islands, 


Ханн: name. name, 
Acanthopora orientalis 

Fucus gulaman Gulaman 
Caxlerpa surtularioides Satsalamagui 
Canterpn freyeinettt Calgalaerac 
Custera racemosa var. поета Ararosi 
Chactomorpha sp. Rinri 
Chactomorpha crassa Kats, Салайын. 
Codinm tenue Katz, Pukpukto, 
Digenea simplez (Wulf) C. Ag. Bodohodo 
Enteromorpha intretinalix (Lien. Lumut 
Eucheuma spinosum (Lint) Ruproppuuc 
Gracilaria confervoides (Linn) Guraman 
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Там $,-Commereial rearccede found, ete. Continued, 


Seirntite cams. Toke ur 
Gracilaria eronsa He Susueldetbaby 


Cractlaria cucheumoide ‘Canateanot 
Gracitaria tichcnoides (Linn.) багататаа 
Halymenia formosa Harv. Gamer 
Hydroclathrus алейна > Balbatvleng 
Hypnea sp. d Culot 
Нуров эр. Guraman 
Ligora chepwana Harv. Barisbaris 
Sargasum viliquesum J, Ag. Aragan 


METHODS OF MISIT PRESERVATION 


"The local market is very limited, considering the enormous 
catch of the fishermen of Aparri, Buguey, Gonzaga, and Balles- 
teros from January to September, во that surplus fish are either. 
salted into bagoong or salted sud sun-dried. The bagoong in- 
dustry of Cagayan Province is centered at Aparri, the princi- 
pal landing point of the catch from the nearby towns. There 
е 26 bagoong plants, which turn out from 25,000 to 20,000 

earthern jars (tinajas) of bagoong. worth from 100,000 to 

120,000 pesos annually. 

Bagoong making.—The chinchorro or dactis outfits of Buguey, 
Aparri, and Ballesteros supply thc bagoong manufacturers with 
the raw fish, mostly anchovies (mamata, mnnamon, bombra), 
sardines (aber, bilis), and ganot-ganot, a mixture of small fishes, 
The dactisan usually bring in their catch in the afternoon. 
From their boats (viray) the fish are placed in bamboo baskets 
{canastros or saludan). The bagoong manufacturers buy the 
fish, and the crew of the fishing boats deliver the canastros of 
fish to the bagoong plants. In the salting sheds the fish are 
salted in elevated holds of worn-out bancas. The proportion is 
one sack of salt to two saludan of fish, or one part of salt to 
two parts fish. The fish and salt are mixed thoroughly with 

_ wooden paddles or scoops. 

The salted fish is then placed in earthern jars (burnay or ti- 
maja). These earthern jars of salted fish are left uncovered for 
from 2 to 4 weeks for curing. After that period Яу maggots aro 
removed from the surface of the bagoong and the latter is 
covered with a clean cloth and leaves of nipa palms. 

The cost of producing one burnay or tinaja of bagoong is 
as follows: 
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Haw fish 1.50 

Salt 20 
отау (iar) 50 

Labor ло 
Freischt э 

2.90 


тиз! А 
Drying he catches of the bantac fisherman, the fish corrals, 
and the native fishing nets are sold to the dalangdang dealers. 
The species selected for drying purposes are hairtails (bolung- 
mas or spada) ; eronkers (tuet belat, {ис} rangaab, twel girng 
and tambor) ; sea cutfish (kurilao or kanduli) ; fresh-water cat- 
fish (paltat or Rito) ; mullet Uodony); anchovies (monamon or 
ombra) ; sardines (bilis, aber) ; and shrimps (aramang). 

The fish selected for dalungdang are brought to the working 
shed where they are sorted according ta size, Then they are 
dressed (split on the back, and the gills and intestines removed), 
and cured in a solution of strong brine for from 2 to 4 hours, 
depending upon their size, species, and bulk, When they are 
moved from the euring jars and washed with fresh water or 
sea water, they are spread to dry on elevate platforms of split 
bambou, where they are allowed to dry from 3 to 4 days. 

The cost of drying bolungmas or tuel is us follows: 


100 good-sized raw fish, hai (отат рая) 
Salt 
Labor 
Tota) 
000 guo-sizes croakers (tambor) 8.00 
Salt = 20 
Labor. 20 
Total 350 
100 good mudium-sized raw fish, eroskers 1.50 
Salt 20 
Labor зо 
li Total 1.90 


THE FISHERIES OF THE BABUYAN ISLANDS 


The Babuyan Islands, which are included in Cagayan Prov. 
ince, are the small islands (Babuyan, Panuitan, Calayan, Dalu- 
тїгї, Fuga, and Camiguin), lying north of. the channel along the 
northern coast of Luzon and south of the Balintang Channel. 
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‘The most important of the group is Calayan, where the town of 
Calayan is located. 

The fisheries of (he Babuyan Islands are not very significant, 
because they arc not thickly inhabited. People there are more 
interested in logging and raising cattle for export. Game fishes, 
like mackerel, barracudas, talakitok, bonitos, and tunas, are 
abundant in these regions, which have often been visited by Ja- 
panese fishormen: Coral reefs and rocky shoals make up this 
group of islands. The fishes that are found in the coral reefs are 
casos or dalagang bukid, surgeon fishes or ladahitas, bigeyes, 
porgies, red snappers or maiamata, rudder fish or icc, siganids 
or Ъатайфап, and samaral. 

Turbo shells arc gathered in small quantities by the natives. 
ill and Ingger-head turtles are also gathered at Panuitan 


Dalupiri Island is noted for its medicinal seaweed, Digenca 
simplex, which was discovered by Dr. Н, Н. Bartlett, then an 
exchange professor from the University of Michigan to the Univ- 
ersity of the Philippines. Doctor Bartlett believes that if this 
seaweed is gathered, conservatively the reef at "Visita" of Da- 
lupiri can provide an abundant supply, and the industry would 
be a source of supplementary income for the people of Datupiri 
Island. 

Calayan Island had am income frum fisheries of 68.20 pesos 
in 1935 and 61.75 pesos in 1936. 

THE FISHERIES OF ISABELA PROVINS 

Isabela Province is also drained by Cagayan River, the largest 
river system of northern Luzon, and Palanan River on the 
eastern side of the province, There are iwn minor bays on the 
eastern side; namely, Divilican Bay and Palanan Bay. 

The towns bordering Cagayan River and its tributaries that 
have minor fisheries are Cabagan, Magan, San Mariano, Na- 
guitian, Angadanan, Echugue, Jones, and Santiago. Palanan 
is a town 8 kilometers from the mouth of Palanan River. 

The freshwater fishes of Isabela ure dalag, paltat, araro, va- 
rious species of gobies, lodong, sisiao, kurilae, fresh-water 
shrimps, and crabs, 

‘The geat used for river fishing are the bobo, hook and line, 
the small chinchorro or tabac, the kuiled or asar, and the tabocol. 

Palanan Bay an the eastern side of Isabela Province is semi- 
circular in form, about 6 miles wide and 3 miles deep. Palanan 
River empties into the southern part of the bay. 
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The fisheries of Palanan Вау are not very important. There 
are mo chimehorros in these waters, Fishermen from Bohol 
come to Palanan Bay yearly to gather hawks-bül turtles for tor- 
toise shell, and trochus and turbo shells. Edible mollusks, such 
ав earaboyo, cappo, and tirom, are abundant. Small quantities 
of seaweeds are gathered for food. 

The income of Isabela Province from fisheries in 1935 was 
471.10 pesos, and 506.38 pesos in 1936 (Table 6). 


Taare 6. Pees collected for fishery privileges in Itabela Province. 


Mosa, 1 аав | one 


ism 
6 


San Marino. — 


Do Tad. 


The fish supply of Isabela Province comes from Aparri in the 
form of bagoong, dried fish, and dalangdang brought in by bar- 
angay merchants who utilize Cagayan Hiver as a direct means 
of transportation, Canned fish goods, as Japanese sardines, 
salmon, and canned oysters, are displacing American canned 
fish goods in the interior towns. 


FISHERIES OF NUEVA VIZCAYA PROVINCE 


Nueva Vizcaya Province is an inland province drained by Ma- 
gat River, a branch of Cagayan River. The towns of Bagabag, 
Solano, Bayorthong, and Santa Fé bordering Magat River have 
minor fisheries. The gear used for catching fish in Magat Ri 
ver are tabocol, capu, hook and line, bobo, asar, and patingato, 
The fishes caught are mollels (odong, lapez) bulanbulan, sisiao. 
ayungin, kurilao, gobies, dalag, paitat, and araro. Fishing in 
these municipalities is free as there are no records of fishery 
collections, 

Pinapagan, a remote town on the castern side of the provinee, 
is located near the headwaters of Cagayan River, The im- 
portant fisheries of Nueva Vizcaya are lopated in this place. 
"The lodong is the most important fish caught with tabaco and 
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tabac. The fisheries of Pinapagan were Jeased to the highest 
bidder in 1934 for Z9 pesos, in 1935 for 71 pesos, in 1996 for 
173 pesos, and in 1937 for 107 pesos. 

FISHERIES ОР BATANES PROVINCE 


The Batanes Islands consist of a chain of islands, mostly 
high-lying, north of the Babuyan Islands, extending from 20° 17^ 
io 21° 0.06" north latitude. The channels among them are 
thought to be safe and frec from danger. The larger islands 
dicate a volcanic origin. Ilbayat, Batan, and Sabtang are 
particularly mountainous, with valleys and plains sloping to the 
shore and well-watered small rivers. The smaller islands are 
generally low and rest on coral foundations. 

The inhabitants possess many of the characteristics of the 
races of Taiwan or Korea, and their peculiar dialect indicates 
their exclusiveness. : 

Batan Island is the most important of the group, being sec- 
ond in size. Basco, the capital of Batanes Province, is on the 
west side of the island at the foot of Mount Irada. The smaller 
towns of Ба!ап are Mahatao, Ivana, and Uyugan. Itbayat 1з- 
land, the largest of the group, lies 14 miles north-northwest of 
Batan. Itbayat Island is a town in itself. It is about 8 miles 
long and has an area of 28 square miles. Sabtang Island is sep- 
arated from the southwest end of Batan by a safe channel over 
2 miles wide, It also is a town in itself. Other smaller islands 
of the Batanes Group are Yami, North, Mabudis, Siayan, Ibugos, 
Dequez, and Balintang Islands. There are about 15,000 inhab- 
itants in the Province. The chief industry is raising cattle, 
hog, horses, and goats. Fishing is a minor industry, although. 
this region is very rich in aquatic resources. 

Table 7 shows the fees collected for fishery privileges of Ba- 
tanes Provinee. 


Tame 7.—Feee collected for fishery privileges {п Batanes Proviner. 
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‘The people are satisfied with what they obtain for food, such 

as caval fishes, game fishes, sea turtles, seaweeds, coconut crabs, 
ctopus and squids, rarang trochus shells, and trepang. 
The fishery methods are very primitive. Chinchorros or da- 
clis arc not used. Tho most common gear are mamasid, hand- 
Nine fishing, bobo, manono (pena), a spear gun for coral fishes 
апа octopus; mamaclid, a small drag seine about 3 meters long 
ard about 1 meter wide with while squash flout and lead sinkers; 
toyotoyan, n small dip net for coral fish; dordoc, a dip net used 
in connection with torch-light fishing for flying fish; and manoay- 
masin or ivoya sakay (scissor nets). 

Fishing is very limited; only what is needed is gathered. 
When there їз an excess catch it is dried. Preserved fish like 
bagoong, and canned goods come directly [rom Manila and Apa- 
rri every other three months. 

Fishing gronnds.—Game fishing for pampanos, talakitok, bar- 
racuda, flying fish, and others is carried un around libayat, Ba- 
ian, and Sabtang Islands along the Channel. Coral-fish fishing 
is localized along the shores of Basco, Mahatao, Ivana, and Uyu- 
gan, The gathering of seawevds, balat trepang, and trochus 
and rarang shells is done along the coral shores and deeps of 
these regions. Turtle fishing is centered at Síaran Island. 

The Japanese fishing activities in the Batanes Province are 
of some importance. Japanese fishermen equipped with fast 
motor boats and troll lines very often visit Itbayat and the 
Babuyan Islands for game fishes. Others come purposely to 
gather seaweeds and trochus and rarang shells, 

During my trip to Batanes, from June 2 to 6, 1937, the Gov- 
ernment Boat Arayat caught a Japanose motor fishing boat at 
the Babuyan Islands and brought the crew of fishermen to Baseo. 
The Arayat patrolled Itbayat and returned to Basco for tho 
Japanese fishermen and boat and took them to Aparri. 

A regular patrol of one of our government boats in the Bata- 
nes Province and the Babuyan Islands is recommended to ap- 
prehend these illegal fishermen that unlawfully gather our fish- 
ery resources. Ў 

CONCLUSIONS AND RECOMMENDATIONS 


1. Northeastern Luzon and the adjacent group of islands have 
various fishing resources; namely, the aramang or shrimp fish- 
erics; the lodong or mullet fisheries; the ipon or goby-fry fish- 
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eries; the sea-catfish or kurilao fisheries; the fresh-water catfish 
or paltat fisheries; the hairtails or bolungnas fisheries; the 
croaker or tuel fisheries; the sardine and anchovy fisheries: the 
siganid-fry (pidas) fisheries; the molluskun or cabibi and асса 
or bean-clam fisheries; the edible and medicinal seaweeds. 

Э. Aparri, being a fishing center, js an ideal locution for an 
experimental station similar to that of Catbalogan, Samar, 
where experiments on the improvement of making bagoong, 
salting, drying, smoking, and patis making, may be conducted. 
Research on the life histories of important fishes, crustaceans, 
and mollusks should be conducted. 

3. Careful and sanitary methods of handling fishery produets, 
like making bagoong; drying sardines, anchovies, and atamang 
must be observed. : 

4. Better methods of fishing, seh as sapiao, and kubkub 
(purse seines) may be introduced for pelagic fishing in Aparri, 
Buguey, Ballesteros, Gonzaga, and Claveria. 

5. Regular patrol work should be conducted in Batanes and 
Babuyan Islands to check illegal fishing by foreigners, 
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TLLUSTRATIONS 


n Piare 1 


Fio. Chinchorro fishing; type of barangay boat used for chinchorro-net 
fishing at Aparri, Cagayan Province. 
2. Polling a chinchurzo net from the beach, 
3. Mending a chinchorro net at Aparri fishing village. 
A boat (balasiung) for shrimp fishing. 


Pum > 


Fic, 1, Operation of hatasiang boat and bannuar net at the mouth of Car 
gayan River, 
2, Mending а Lannuaz net at Драг 
3, Taco dredge sicve for gathering cabibi (Corbicula fummines Bil 
er) at Catayaoan, Lallo, Cagayan River, 


Piare 3 
Pic. 1. Patong bobo for catching lodong, Mugit scheli Forskäl 
2. Pateag bobo showing circumference. 
3. Taco dredge siove for gathering кага, Donar radians Deshayen. 
4- Fishermen showing operation of taco st a fat sandy beach at 
Apa 


Puta 4 
Fic. 1, Balssiang boat for hand.line bantae fishing, 
2 Rantas fisherman and fsh dealers. 
З.А group of fish merchants, 


Puts 5 


Fic. 1. Platform showing croakors and sea catfish ih the process of sune 
drying. 
2. Empty carthen jars, tinajas, or burnay, for bagoong containers, 
3. Lending u corabao cart with empty burnay from a barangay boat. 
А.А cart lead of bagoong. 
[71 
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BOOKS 


Acknowledgment of all books received by the Philippine 
Journal of Science will Ge made in this column, from which a 
selection will be made for review. 

i REVIEWS 

Auto-correctivism; The Psytbolory of Nervausnes 
Caldwell, Idaho, The Castan Printers, 144. 
$3.50, 

Students of the psychology of nervousness who had become 
lost in the conflicting interpretations of, neurotic symptoms by 
such well-known men as Janet, Babinski, Rosanoff, Freud, 
Adler, Jung, Rivers, Prince, and MeDougall, to mention a few, 
should read this very illuminating book of Doctor Fisher. The 
theory advanced by him in this book, Auto-Correctivism, is that 
the neurotic symptom is the friend of the neurotic patient, “that 
it is u truly purposive arrangement, and that he absolutely needs 
it at the time.” 

The individual, says Doctor Fisher, is governed in his gorl- 
seeking activities by {wo sets of powerful motives—the racial or 
selfess motives which urge him to ulilize his energies for the 
sake of the race, and the ego or seltish motives which inctine him 
{о activities that will give him a sense of individual and personal 
autanomy. 

These two powerful sets of motives naturally are antagonistic 
{о cach other, but in every individual "there exists some regula- 
tory principle which operate in such а manner as to thwart the 
over extension of either set of motives thereby maintaining a 
quantitative balance between them”. This principle Doctor 
Fisher calls the auto-corrective motive. When one of these sets 
ef motives becomes exaggerated, this auto-corrective motive 
operates to maintain a balance. The neurotic's symptom then is 
to be interpreted as his nuto-corrective attempt to maintain a 
menta! balance, 

The book is replete with illustrative cases drawn from the , 
author's long practice us a psychotherapist, Written for lay- 
men and students of, psychology as well as for psychotherapists, 
the book should also prove helpful to psychiatrists who deal 
with mental ang/nervous disorders.—8. G. P. 


By V. E, Fisher. 
1837. 38: pp Price, 
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„ This book is what many housewives need in the home, where 
many problems and emergencies arise. Many of these are met 
through misguided and often harmful advice of well-meaning 
neighbors and friends, In this buok, written by a baby spe- 
cialist, many questions encountered in bringing up a child are 
answered. The book inthides prenatal hygiene, care and feed- 
ing of children, and much yaluable information on early re- 
cognition of serious diseases, on hardening children, and simple 
Brst-aid remedies for accidents amd diseases when the doctor 
has not yet arrived. The author should have included a simple 
guide in selecting a good family physicism,—I. F. 

Industrial Chemistry; An Elementary Trentise for the Student and Gen- 
erat Reeder, By Emil Raymond Riegel, with the Support of a Large 
Number of Collaborators. 34 Edition. New York, Reinhold Publish- 
ing Corporation, 1937. 831 pp. illus, tables, Price, #575. 

This book compresses, in lesa (han 900 pages, the treatment 
of the most important industries in the United States and in 
other industrially advanced countries, іп a very readable and 
precise way. The subjects treated in the book are divided into 
fifty chapters. The chapter headings given in the table of con- 
tents speak for themselves. 

‘The author is a professor of industrial chemistry in the Uni- 
versity of Buffalo, New York. But aside from his general 
knowledge as an academic man, he has availed himsel! liberally 
of information from research directors, managers, engineers, 
and chemists, from United States government offices, such аз 
the Bureau of Census, the Burcau of Mines, the Bureau of For- 
eign and Domestic Commoree, the Burcan of Agricultural Eco- 
nomics, the Bureau of Chemistry and Soils, the Bureau of Plant 
Investigations, the United States Tariff Commission, the United 
States Patent Office, and from public institutions of some foreign 
countries. 

His treatment of cach of his chapters is very interesting and 
laudable. He starts with statistics to show trends in produc- 
n. Then he analyses the broad principles involved and de- 
scribes different methods and equipment to take care of these 
principles. “Tn many cases he discusses the sources of raw ma- 
terials; the uses of, and markets for, the produets; efficiency; and» 
cost of production. Add to these his eitations of pertinent pa- 
tents and references, and we have a hook valuable not only to 

2а 
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student but also to the chemist, the Chemical engineer, the 
ТЫА and the general reader. The book has a good in- 
dex.—V. G. L. 
Practica! Goat-Keeping, By Mrs. Arthar Abbey. London, Cassell & Cam- 
pany, Lid, 1836. 114 pp, plates, Price, 16, 64. 

In this book the author has recorded her experience in raising 
milch goats, and presented it in # popular style that can easily 
be understood by the layman. The different phases of the care 
and management of goats are discussed in fourteen separate 
chapters on breeds, housing, choosing stock, management, goat- 
lings, breeding, kidding. kid-rearing, disbudding, feeding and 
foods, the male, shows and showing, ailments, and nursing. The 
chapter on choosing stock contains alt the pointers necessary to a 
beginner, presented ‘simple manner. The book also brings 
information on the most common ailments and their treatment, 
and emphasizes the fact that veterinary assistance is advisable 
in most ailments of goats. 

This book would be a good reference for farm schools, and 
should be read not only by animal husbandmen but also by tive- 
atock farmers —M. М. 


Strange Birds and Their Stories. Ву A. Hyatt Verri. Moston, L. C. 
Page & Co, 1938, 203 pp, illus. Price, $2.60. 

Based largely on keen observation and written in the lan- 
guage of the layman, the author pictures some of the marvel 
ef bird life. This book is easy reading, being devoid of tech- 
nical terms. It is the tyne of reading matter needed in а cam- 
ign for bird conservation, as it will urge those uninterested in 
bird life to go to Nature. Moreover, it will stimulate students 
of birds to further observation. 

The peculiarities of birds ore presented in twenty chapters, 
each chapter describing a particular trait, supplemented with 
examples and illustrations.—C. G. M. 


Nursery Edueation; Theory and Practice. By William E. Hatz and Do- 
теу Millleamp and Margaret Pletcher. New York, William Morrow 
and Company, t935, 365 pp. plate, lables. Price, $2.50, 

This book deals with the theory and practice of nursery edu- 

‘cation as applied by the authors in their St. George's School of 

Child Study, under the University of Toronto, Canada. The 
authors, in their preface, write, “the suggestions as to nursery 
school practices have been found satisfactory hy the empirical 
test of use in the nursery school, in the home, and in the clinie. 
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Upon this basis they are offered and recommended. The theo- 
ries that are appended are the produets of the authors’ imagina- 
tions and ingenuity and are offered only for what they are 
worth.” 

The authors’ theory of education is “to train the growing 
child for ful! adult responsibility.” Nursery education then, 
is “not the development of genius, nor the acquisition of spe- 
ifie skills, nor the substitution of institutional or parental care. 
It is an arrangement wherchy the child may begin, at a most 
appropriate age, the cultivation of a plan of living under aus- 
pieious cireumstances for cultural, appetitive, emotional, and 
social fulfillment.” 

Nursery education is а new thing in the Phitippines. Outside 
of а few kindergarten schools in and.around Manila, there is 
probably no definite program in the Philippines concerning nur- 
very education. We can therefore see the neod of a mare sys- 
tematic program of nursery education to supplement the child 
training in the public schools. In the absence, however, of such 
a program, it would be well for the more enlightened parents, 
teachers, and others interested in nursery education to read 
books dealing with problems such are discussed in the book un- 
der review, 

In cight chapters the authors discussed the different phases 
of nursery education; such as routine in a nursery school, work 
and play habits, social adjustment of the preschool child, emo- 
tional adjustment of the preschool child, the nursery school and 
the parent, the preschool ehild's diet, and physical health. The 
reviewer finds that many of the actual procedures suggested in the 
treatment of nursery routine and work and play habits are ine 
applicable to Filipino children, as is to be expected, since the 
book is written for Canadian and American children. How- 
ever, it would‘do well for parents and nursery school teachers 
ta adopt as much as possible of the technics suggested by the 
authors, 

On the whole, the book contains delightful and instructive 
reading for one who is vitally interested in the training of the 
neglected cbild—the preschool child.—S. Р. 


Chemical Analysis of Metals and Alloys. By Edwin Gregory and Walter" 
W. Stevenson, With a Foreword by Thomas Swinlen London and 
Glasgow, Blackie & Son Ltd, 1937. 375 pp. Шок Price, 158. 

Some training in theoretical chemistry is required to under- 
stand properly thé first half of this book, which is an excellent 
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reference bock for analytical and routine chemists whose work, 
deals with the metallurgical products—particularly those of iron 
and steel. 

Depending on the subject matter, the book can be logically 
divided inta four parts. The first of these (Chapter 1, 66 
pages) deals with “fundamental chemical principles" The sec 
ond (Chapter Il, 115 pages), gives a survey of the chemical 
properties of the elements which аге studied in ihe order of the 
periodic classification given in Chapter 1. The third (Chapter 
UT, 19 pages} deseribes briefly and clearly those "preliminary 
operations and considerations,” vitally necessary in the making 
of accurate analyses. The fourth and last part (Chapters 1V to 
ҮШІ, 147 pages) gives methods of analyses for iron and steel, 
ferro-alloys, ores, and slags, and nonferrous alloys, A very 
useful appendix is given, including tables of chemical factors, 
analyses of metallurgical products, and the international atomic 
weights. Finally the book provides a full and very satisfactory 
index. 

The short but very lucid review of “fundamental chemical 
principles" includes first a definition and discussion of the pe- 
riodie classification of the elements by Mendeleef. This is es- 
tended and correlated with the modern theory of electrons. 

It would seem that some mention should have been mate of 
the “activity coefficient” because of the increased attention this 
has been receiving from American authors of theoretical chem- 
istry. 

Relatively short, considering the large ground covered, but 
clear and logical, is the second part of the book dealing with the 
elements and their compounds. These arc studied systematically 
according to the periodic classification. The elements are first 
considered. The space allotted is in proportion to their useful- 
mess, 

Tn a general way this part of the book can be summarized as 
zn abbreviated, but excellent dovetailing of inorgai with ana- 
lytical chemistry, including industria application, ‘This last 
point adds to the practical interest of the book and is very ad- 
yantageous, 

The third part of the book reviews und describes clearly these 
preliminary operations that must be mastered before successful 
Selatan ae, hy fn ge 
ing are then discussed, pond FOr MUERTE weit 
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+ А considerable amount of space is devoted to the description 

of methods of analysis for the determination of gases like oxygen, 
nitrogen, and the like, in steel. A similar remark applies to 
the determination of the rater elements like chromium, molyb- 
denum, tungsten, cobalt, vanadium, titanium, and even colum- 
bium, zirconium, and tantalum. These are most excellent fea- 
tures and they greatly improve and make more comprehensive 
a work of relatively small compass, considering the many sub- 
jects treated. 

Swinden in the Foreword makes this statement: “And may 
I direct a word or two to those who only use the results of the 
metallurgical chemist, asking them to remember all the tr. 
skill, strain and, literally hard labour attached to the work of 
the so-called routine chemist? He js ‘involved daily in work 
calling for а very high degree of skill when a single lapse of ac- 
curacy may result in untold rouble.” It would be well if a 
number of other men who use the results of the metallurgica) 
and other analytical chemists and profit therefrom would take 
those words of Swinden deeply to heart, 

Finally, “Chemieal Analysis of Metals and Alloys” is а most 
excellent reference book for technical analytical chemists whose 
work has to do with metallurgical produets, and the authors 
exerve praise for their production—R. G. M. 


Strange Insvels And Theis Stories, By A. Шуам VerrüL Boston, D. 
Page & Company, с1997, 205 pp, illus, Price, $2.50, 

This book із an interesting popular account. of the different 
phases—the mysterious lives and kabits—of insocts and their 
near relalives as observed by the authar. ‘The following re- 
mark by the author is interesting, "No one knows, no one ean 
say, but the more we study els, and the more we learn of 
their strange habits and their stories, the more we are convinced 
that there must be a Supreme power which regulates the lives 
of all things and functions on a definite Plan which Nature 
must inovitably fotlow.” 

The author presents in simple language the intelligence of 
insects, the different activitics of the various kinds and species 
of insects duplicatiny the art, industry, and other phases of hu-, 
таап activities, the curious traits of insects, the insect ways in 
their struggle for existence, and the menace and benefits they 
give to mankind. Insects live like human beings. As the 
author says, "Thore arc insect masons, carpenters, weavers, 
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divers, aviators and bridge builders. There are insect soldiers « 
and sailors, insect miners and farmers, insect basket makers 

and engravers, insects who keep cattle, and insects who have 

slaves. There are lazy insects and industrious insects. Insects: 
with well built fixed homes and insects hoboes. Some insects 

ate quarrelsome, quick-temperod, morosé or vicious, while others 

аге easy-going, docile, good natured and give the impression of 

being always happy.” A very interesting chapter is the one 

оп inseets that are not insects, because the strangest and most 

interesting features of the habits and lives of these peculiar in- 

sects are vividly presented. A discussion on the insects used 

as food by man, such as grasshopper, crickets, ants, grubs, ter- 

mites, and others, is included under one chapler. The last 

chapter will be of interest to students and beginners interested 

in collecting and studying insects, as it gives hints on how to 

find and study them.—S. R. C. 
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